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In a plea for state cooperation to reduce injuries to motor vehicle occupants, 
President Franklin D. Roosevelt sent this historic letter to the Governors of 
the forty-eight states. 
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We acknowledge the assistance of Dr. David Sleet and Ms. Joanna Taliano of the CDC and Archivists Bob Clark 
and Dr. Raymond Teichman of the Franklin D. Roosevelt Library for finding and documenting this letter. 



        *

AMERICAN JOURNAL OF

PREVENTIVE

A forum for the communication of information, knowledge,
and wisdom in prevention science, education, practice, and policy.

EDITORS

Kevin Patrick, MD, MS, Editor-in-Chief

F Douglas Scutchfield, MD, Editor

ASSOCIATE EDITORS

Science: Steven H Woolf, MD, MPH; Education: Robert B Wallace, MD; Practice: Robert S Thompson, MD

Policy: Helen Halpin Schauffler, PhD, MSPH; International: Harrison C Spencer, MD, MPH, DTMH

Charlotte S Seidman, RN, FNP, MHS, MPH, Managing Editor

Peggy A Browneller, MA, Associate Managing Editor

EDITORIAL BOARD

Q«g Dd^gSfO ^M ^P IC^a^00G'^
rn I fta^O t Ind oe

IftHM(a

MaryJane Ashley, MD, DPH, MSc, Toronto

David Atkins, MD, MPH, Rockville

Thomas Baranowski, PhD, Houston

Ross C Brownson, PhD, St. Louis

Doug Campos-Outcalt, MD, Phoenix

Alan W Cross, MD, Chapel Hill

James W Curran, MD, MPH, Atlanta

Larry L Dickey, MD, MPH, Sacramento & San Francisco

William H Dietz, MD, PhD, Atlanta

John P Elder, PhD, MPH, San Diego

Jonathan E Fielding, MD, MPH, MBA, Los Angeles

Russell E Glasgow, PhD, Denver

Lawrence W Green, DrPH, Atlanta

Robert G Harmon, MD, MPH, McLean

Jeffrey R Harris, MD, MPH, Seattle

Thomas P Houston, MD, Chicago

David L Katz, MD, MPH, New Haven

Muin J Khoury, MD, PhD, Atlanta

Edwin M Kilbourne, MD, Atlanta

Neal D Kohatsu, MD, MPH, Sacramento

Thomas E Kottke, MD, Rochester (MN)

JoAnn E Manson, MD, DrPH, Boston

J Michael McGinnis, MD, MA, MPP, Princeton

Angela D Mickalide, PhD, CHES, Washington, DC

J Donald Millar, MD, DTPH, Murrayville (GA)

Gilbert S Omenn, MD, PhD, Ann Arbor

Michael D Parkinson, MD, MPH, Alexandria

Deborah N Pearlman, PhD, Providence

Diana B Petitti, MD, MPH, Pasadena

Kathryn A Phillips, PhD, San Francisco

Barbara K Rimer, DrPH, Bethesda

Thomas N Robinson, MD, MPH, Stanford

Carol W Runyan, PhD, MPH, Chapel Hill

James F Sallis, PhD, San Diego

Denise Simons-Morton, MD, MPH, PhD, Bethesda

Kurt C Stange, MD, MPH, Cleveland

Victor J Strecher, PhD, Ann Arbor

Stephen Hunt Taplin, MD, MPH, Seattle

Steven M Teutsch, MD, MPH, West Point

Hugh H Tilson, MD, DrPH, Chapel Hill

Anthony B Way, MD, PhD, Lubbock

Neal Whitman, EdD, Salt Lake City

William H Wiese, MD, MPH, Albuquerque

Walter Willett, MD, DrPH, Boston

W Gill Woodall, PhD, Albuquerque

Stephanie Zaza, MD, MPH, Atlanta

Richard K Zimmerman, MD, MPH, Pittsburgh

 * 

*



Governing Board 

F Marian Bishop, PhD, MSPH, Chair 
Salt Lake City, Utah 

Julie A Abbott, MD, MPH 
Rochester, Minnesota 

William H Barker, MD 
Rochester, New York 

S Edwards Dismuke, MD, MSPH 
Wichita, Kansas 

Arthur Frank, MD, PhD 
Tyler, Texas 

Erica Frank, MD, MPH 
Atlanta, Georgia 

Joel Gaydos, MD, MPH 
Bel Air, Maryland 

Marthe Gold, MD, MPH 
New York, New York 

Margaret E McCusker, MD, MS 
Baltimore, Maryland 
APMR Liaison 

Desmond K Runyan, MD, DrPH 
Chapel Hill, North Carolina 

Editorial correspondence and 
submissions should be directed to: 

Editor 
American Journal of 
Preventive Medicine 
San Diego State University 
5500 Campanile Drive 
San Diego, CA 92182-4710 
Tel (619)594-7344 
Fax (619)594-5613 
e-mail ajpm@mail.sdsu.edu 

AJPM Online 
www.elsevier.com/locate/ajpmonline 

AJPM Home Page 
www.elsevier.com/locate/amepre 

Sponsoring Organizations' Offices: 

American College 
of Preventive Medicine 
Jordan H Richland, MPH, MPA 
Executive Director 
1307 New York Avenue, NW, 
Suite 200 

Washington, DC 20005 
Tel (202)466-2044 
Fax (202) 466-2662 
website www.acpm.org 

Association of Teachers 
of Preventive Medicine 
Barbara j Calkins, MA, CAE 
Executive Director 
1660 L St. NW, Suite 208 
Washington, DC 20036-5603 
Tel (202)463-0550 
Fax (202) 463-0555 
website www.atpm.org 

Author's Instructions on AJPM's Website 
Complete author's instructions and guidelines for submitting manuscripts to the American Journal of Preventive 
Medicine can be found in each January issue and on the AJPM Online Website: www.elsevier.com/locate/ajpmonline. 
The journal welcomes brief reports (max. 1200 words), research articles (2500-2750 words), and review articles (max. 4000 
words) on all aspects of practice, education, policy, and research in preventive medicine and public health. 

The American Journal of Preventive Medi
cine (ISSN 0749-3797), the official journal 
of the American College of Preventive 
Medicine and the Association of Teachers 
of Preventive Medicine, is published eight 
times a year, monthly except in March, 
June, September, and December, by 
Elsevier Science Inc., 655 Avenue of the 
Americas, New York, NY 10010, USA. 

Subscriptions are available on a calendar-
year basis. The annual rates (Volumes 22
23, 2002-8 issues) for Customers in Eu
rope and the CIS: Institutional rate EUR 
356.00; Personal rate EUR 138.00. For Cus
tomers in Japan: Institutional rate: JPY 
47,200.00; Personal rate: JPY 18,400.00. For 
Customers in all other Countries: Institu
tional rate US$398.00; Personal rate 
US$155.00. Single issues are available on 
request from your nearest Regional Sales 
Office. All prices include postage. 

FOR ADVERTISING ORDERS & INQUIRIES: 
North & South America: Hank Blaney, 
Elsevier Science Inc., 655 Avenue of the 
Americas, New York, NY 10010; Tel (212) 
633-3648; Fax (212) 633-3820; E-mail: h.blaney 
@elsevier.com International: Advertising De
partment, Elsevier Science, The Boulevard, 
Langford Lane, Kidlington, Oxford OX5 
1GB, United Kingdom; Tel (+44) (0) 1865 
843565; Fax (44) (0) 1865 843976; E-mail: 
media@elsevier.co.uk Japan: Advertising De
partment, Elsevier Science Japan; Tel (81) 
(3) 5561 5033; Fax (81) (3) 5561 5047. 

0749-3797(200111)21:4+;1-F 

Personal rates apply only when issues of the 
journal are sent to a private address and 
payment is made by personal check or 
credit card. Any enquiry relating to sub
scriptions should be sent to: The Americas: 
Elsevier Science, Customer Support De
partment, P.O. Box 945, New York, NY 
10010, USA (Tel: (+1) 212-633-3730/1-888 
4ES-INFO. Fax: (+1) 212-633-3680. E-mail: 
usinfo-f@elsevier.com). Japan: Elsevier Sci
ence Customer Support Department, 9-15 
Higashi-Azabu I-chome, Minato-ku, Tokyo 
106, Japan (Tel: (+3) 5561-5033. Fax (+3) 
5561-5047. E-Mail: kyf04035@nifty--serve
.or jp). Asia Pacific (excluding Japan): 
Elsevier Science (Singapore) Pte Ltd, No. 1 
Temasek Avenue, 17-01 Millenia Tower, 
Singapore 039192. (Tel: (+65) 434-3727. 
Fax: (+65) 337-2230. E-mail: 
Asiainfo@elsevier.com.sg). Brazil: Elsevier 
Science, Rua Sete de Setembro 111/16 
Andar, 20050-002 Centro, Rio de Janeiro-
RJ, Brazil (Tel: (+55) (21) 509 5340. Fax: 
(+55) (21) 507 1991. E-mail: 
elsevier@campus.com.br). Rest of the 
World: Elsevier Science Customer Service 
Department, P.O. Box 211, 1001 AE Amster
dam, The Netherlands. (Tel: (+31)20-485
3757. Fax: (+31) 20-486-3432. E-mail: nlinfo
f@elsevier.nl). 

Requests for Permissions, Reprints, and 
Photocopies. All rights are reserved, no 
part of this publication may be repro
duced, stored in a retrieval system, or trans
mitted in any form or by any means, elec
tronic, mechanical, photocopying, 
recording, or otherwise without either the 
prior written permission of the publisher 
(Elsevier Science Inc., 655 Avenue of the 

Americas, New York, NY 10010) or a license 
permitting restricted copying issued in the 
UK by the Copyright Licensing Agency 
Ltd., 90 Tottenham Court Road, London, 
WIP 9HE, or in the USA by the Copyright 
Clearance Center, 222 Rosewood Drive, 
Danvers, MA 01923. Fax: 508-750-4744. Re
prints of individual articles are available 
only from the authors. 

All inquiries regarding copyright material 
from this publication, other than reproduc
tion through the Copyright Clearance Cen
ter, should be directed to Elsevier Science 
Ltd., P.O. Box 800, Oxford OX5 1DX, U.K 
Phone: 44-1865 843830; Fax: 44-1865 853333; 
E-mail: permissions@elsevier.co.uk 

The American Journal of Preventive Medi
cine is indexed and abstracted in Index 
Medicus/MEDLINE, EMBASE/Excerpta 
Medica, MEDLARS, Psychological Abstracts, 
PsycINFO, Sociological Abstracts, the Health 
Promotion and Education and the Cancer 
Prevention and Control Databases of CHID 
on BRS, and the Smoking and Health 
Database on DIALOG. 

POSTMASTER: Send address changes to 
the American Journal of Preventive Medi
cine, Elsevier Science Inc., 655 Avenue of 
the Americas, New York, NY 10010. Period
icals postage paid at New York, NY and 
additional mailing offices. 

The journal is printed on acid-free 
paper that meets the minimum 

requirements of ANSI Standard Z39.48
1984 (Permanence of Paper), beginning 
with volume 1, number 1. 

© 2001 American Journal of Preventive 
Medicine 



        *

PR
A.M.ERIC N JOURNAL OF

EVENTIVE
M11 ttmoitNE

VOLUME 21 NOVEMBER 2001 NUMBER 4S

/, naaa°nal ©F vac

km
EFPJ
n"M

AMR

A

Am cu rkom IT ffman"Eq
coa 'hrdrearrn Mra) t aI

MOM am&

1 Note from the Surgeon General

David Satcher

3 Public Health's Contribution to Motor
Vehicle Injury Prevention
Patricia F. Waller

5 Motor Vehicle Occupant Injury
Prevention: The States' Perspective

John Moffat

7 Research As an Advocate's Toolkit to
Reduce Motor Vehicle Occupant
Deaths and Injuries
Millie Webb

9 The Effectiveness Review Trials of
Hercules and Some Economic
Estimates for the Stables
Ted R. Miller

13 The Guide to Community Preventive
Services: A Public Health Imperative
Lloyd F. Novick and Alex Kelter

16 Recommendations to Reduce Injuries

to Motor Vehicle Occupants:
Increasing Child Safety Seat Use,
Increasing Safety Belt Use, and
Reducing Alcohol-Impaired Driving
Task Force on Community Preventive
Services

23 Methods for Conducting Systematic
Reviews of the Evidence of
Effectiveness and Economic Efficiency
of Interventions to Reduce Injuries to
Motor Vehicle Occupants
Stephanie Zaza, Vilma G. Carande-Kulis,
David A. Sleet, Daniel M. Sosin,
Randy W. Elder, Ruth A. Shults,
Tho Bella Dinh-Zarr, James L. Nichols,
Robert S. Thompson, and the Task Force
on Community Preventive Services

31 Reviews of Evidence Regarding
Interventions to Increase Use of Child
Safety Seats
Stephanie Zaza, David A. Sleet,
Robert S. Thompson, Daniel M. Sosin,
Julie C. Bolen, and the Task Force on
Community Preventive Services

48 Reviews of Evidence Regarding
Interventions to Increase the Use of
Safety Belts
Tho Bella Dinh-Zarr, David A. Sleet,
Ruth A. Shults, Stephanie Zaza,
Randy W. Elder, James L. Nichols,
Robert S. Thompson, Daniel M. Sosin, and
the Task Force on Community Preventive
Services

66 Reviews of Evidence Regarding
Interventions to Reduce Alcohol-
Impaired Driving
Ruth A. Shults, Randy W. Elder,
David A. Sleet, James L. Nichols,
Mary 0. Alao, Vilma G. Carande-Kulis,
Stephanie Zaza, Daniel M. Sosin,
Robert S. Thompson, and the Task Force
on Community Preventive Services

89

 * 

*

 *

 *



Acknowledgment 

This work was supported by funds from the National Center for Injury Prevention and Control (NCIPC), 
Centers for Disease Prevention and Control (CDC); the National Highway Traffic Safety Administration 
(NHTSA); and the Division of Prevention Research and Analytic Methods, Epidemiology Program Office, 

CDC. The editors and guest editors thank each of the authors and their respective institutions for the unflagging 
efforts to review, recommend, and comment on this vital topic. We also wish to thank Sandra Bonzo and Joanna 
Taliano, Research Librarians, for their hard work; Bruce H. Jones, Leader, Motor Vehicle Team, NCIPC, for his 
guidance throughout the process; and our reviewers for their helpful comments. 

The Task Force on Community Preventive Services and the staff of the Community Guide Branch at CDC would 
like to thank Dr. Jeffrey R. Harris, former director of the Division of Prevention Research and Analytic Methods, for 
his outstanding leadership and constant advocacy for the Guide to Community Preventive Services project over the past 
three years. Dr. Harris is currently with the School of Public Health and Community Medicine at the University of 
Washington, Seattle. 

The Task Force on Community Preventive Services and the Centers for Disease Control and Prevention gratefully 
acknowledge the contributions and leadership of the outgoing Task Force chair, Dr. Caswell A. Evans, Jr. Dr. Evans 
chaired the Task Force from its inception in 1996 until mid-2001, when he became Director of the National Oral 
Health Initiative in the Office of the U.S. Surgeon General. Today's Task Force is that much better for his steady 
and even-handed guidance. 



TASK FORCE ON COMMUNITY PREVENTIVE SERVICES


Members (October 1, 2001): 

Jonathan E. Fielding, MD, MPH, MBA 
(Chair) 

Los Angeles Department of Health Services 
Los Angeles, California 

Patricia Dolan Mullen, DrPH (Vice Chair) 
University of Texas-Houston School of Public Health 
Houston, Texas 

Ross C. Brownson, PhD 
St. Louis University School of Public Health 
St. Louis, Missouri 

Mindy Thompson Fullilove, MD 
New York State Psychiatric Institute and 

Columbia University 
New York, New York 

Fernando A. Guerra, MD, MPH 
San Antonio Metropolitan Health District 
San Antonio, Texas 

Alan R. Hinman, MD, MPH 
Task Force for Child Survival and Development 
Atlanta, Georgia 

George J. Isham, MD 
HealthPartners 
Minneapolis, Minnesota 

Garland H. Land, MPH 
Center for Health Information Management and 

Epidemiology 
Missouri Department of Health 
Jefferson City, Missouri 

Charles S. Mahan, MD 
College of Public Health 
University of South Florida 
Tampa, Florida 

Patricia A. Nolan, MD, MPH 

Rhode Island Department of Health 

Providence, Rhode Island 

Susan C. Scrimshaw, PhD


School of Public Health


University of Illinois


Chicago, Illinois


Steven M. Teutsch, MD, MPH 
Merck & Company, Inc. 
West Point, Pennsylvania 

Robert S. Thompson, MD 
Department of Preventive Care 
Group Health Cooperative of Puget Sound 
Seattle, Washington 

Consultants: 

Robert S. Lawrence, MD 

Bloomberg School of Public Health 

Johns Hopkins University 

Baltimore, Maryland 

J. Michael McGinnis, MD 
Robert Wood Johnson Foundation 
Princeton, New Jersey 

Lloyd F. Novick, MD, MPH 
Onondaga County Department of Health 
Syracuse, New York 

Former Members: 

Patricia A. Buffler, PhD, MPH (1996-2000) 
School of Public Health 
University of California, Berkeley 

MaryJane England, MD (1996-2001) 
Washington Business Group on Health 
Washington, DC 
Current affiliation: Regis College 
Weston, Massachusetts 

Caswell A. Evans, Jr., DDS, MPH (1996-2001) 

Los Angeles County Department of Health Services 

Los Angeles, California 

Current affiliation: Director, National Oral Health 
Initiative 

Office of the U. S. Surgeon General 

Rach,ville MD 

David W. Fleming, MD (1996-2000) 
Oregon Health Division 
Department of Human Resources 

Portland, Oregon 

Current affiliation: Centers for Disease Control and 
Prevention 

Atlanta, Georgia 



I 

Foreword 

Note from the Surgeon General 

At the intersection of public health and trans
portation safety is the concern for reducing 
injuries to motor vehicle occupants. Progress 

in motor vehicle injury prevention stands out as one 
of the ten significant public health achievements of 
the 20th Century.' Although six times as many Amer
icans drive today as did in 1925, covering ten times as 
many miles in eleven times as many vehicles, the 
annual death rate from motor vehicle crashes has 
decreased 90%. Yet approximately 40,000 Americans 
of all ages still die each year as a result of motor 
vehicle trauma. Motor vehicle crashes are not "acci
dents," and much can be done to prevent them and 
the injuries that result. 

Safety and injury prevention must be among our 

highest public health priorities as a nation. Our na

tional commitment to reducing injuries and deaths 

from motor vehicle crashes, especially those involving 

alcohol-impaired driving and failure to use seat belts 

and child safety seats, are important objectives in 

Healthy People 2010 2-our nation's prevention agenda 

for the next 10 years. With these objectives in mind, the 

authors present the results of years of work in summa

rizing the scientific evidence and preparing a set of 

recommendations to further reduce injuries among 

motor vehicle occupants. The systematic reviews of 

evidence and recommendations appearing in this sup

plement to the American Journal of Preventive Medicine 

(AJPM) address interventions to increase child safety 

seat use, increase safety belt use, and reduce alcohol-

impaired driving. The recommendations from the Task 

Force on Community Preventive Services (the Task 

Force) emphasize that no one strategy will address all 

the underlying causes of motor vehicle crashes and the 

resulting death and disability. Decision makers at the 

federal, state, and local levels should seek to implement 

a variety of strategies to reduce motor vehicle crashes 

and their often tragic consequences. 

Motor vehicle crashes are the leading cause of 
death of children in the United States. No more 
important challenge exists than finding ways to im
prove the safety of our children, and proper restraint 
while riding in motor vehicles can be the'single most 
effective approach. These systematic reviews provide 
strong scientific evidence of the effectiveness of both 

Address correspondence and reprint requests to: Stephanie Zaza, 
MD, MPH, Centers for Disease Control and Prevention, MS K-73, 
Epidemiology Program Office/DPRAM, 4770 Buford Highway, At
lanta, GA 30341. E-mail: sxz2@cdc.gov. 
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child safety seat laws and campaigns to educate and 
enforce these laws conducted at the state and local 
levels. Although the recommendations do not specif
ically address booster seat use, finding ways to in
crease booster seat use, which may be as low as 10%, 
is also vital. Initiatives at the federal level to raise 
safety seat use include partnerships with states and 
local communities, as well as manufacturers and 
professional groups. These activities include distribu
tion programs to help low-income families, develop
ment of better restraints, sponsorship of fitting sta
tions to promote proper installation and use of both 
safety seats and booster seats, and enhanced enforce
ment of child safety seat laws. To ensure progress, 
evaluating these efforts will be critical. 

Safety belt use now exceeds 70% nationally, but too 
many people are needlessly injured or killed because 
they do not buckle their safety belts and those of 
their children. The Task Force's recommendations 
and the scientific reviews in this supplement point to 
the effectiveness of strong safety belt laws and en
hanced enforcement of existing laws to increase 
safety belt use. 

Healthy People 2010 calls for reducing alcohol-
related motor vehicle fatalities to 4 people per 
100,000, a reduction of more than 30% from current 
levels. To meet the goal, we must apply comprehen
sive approaches to curtail impaired driving, commu
nity by community, state by state. This supplement 
sets forth strategies to help strengthen laws that 
target alcohol-impaired driving. For example, based 
on the evidence, the Task Force strongly recom
mended that states adopt a law reducing the limit for 
blood alcohol concentration (BAC) to .08%. The 
Fiscal Year 2001 Department of Transportation and 
Related Agencies Appropriations Act put this recom
mendation into practice by requiring states to adopt 
.08% BAC laws by October of 2003 or lose a portion 
of their highway funds. 

It is my pleasure to congratulate the Task Force, 
the Centers for Disease Control and Prevention 
scientific staff, authors, team members, and collabo
rators who conducted the systematic reviews for their 
dedication and determination. I especially want to 
thank the outgoing Chair of the Task Force, Dr. 
Caswell Evans, Jr., for his leadership of and commit
ment to the development of the Guide to Community 
Preventive Services since the inception of this initiative 
in 1996. I also want to thank again the journal's 

0749-3797/01/$-see front matter 
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editors for their interest in publishing and promot
ing these recommendations and reviews. 

Effective public health policy must be based on 
sound scientific evidence. These findings provide 
that evidence, thereby expanding and solidifying the 
knowledge needed for informed decision making 
that can improve the health of every citizen. This 
knowledge adds to a growing body of evidence 
developed by the Task Force as part of the Guide to 
Community Preventive Services, which will be useful to 
decision makers as a standard reference for identify
ing what works at a population level to improve 
health. I encourage decision makers at the state and 
local levels to use the findings presented in this 
special issue of the AJPM to develop strategies to 

meet the needs of their communities. I am confident 
that this publication will be a major milestone toward 

the goal of motor vehicle occupant injury prevention 

and will build new opportunities for greater national 
success. 

David Satcher, MD, PhD 
Surgeon General of the United States 
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Commentary 

Public Health's Contribution to Motor Vehicle 
Injury Prevention 
Patricia F. Waller, PhD 

This supplement to the American Journal of Preven
tive Medicine addresses interventions that were 
considered impossible a quarter of a century 

ago. Drunk driving was considered more or less a "folk 
crime," almost a rite of passage for young males. Most 
adults in the United States used alcohol, and most of 
them, at some point, drove after doing so. This is not to 
say that they drove drunk, but many of them undoubt
edly drove when they were somewhat impaired. Al
though the law provided for fairly harsh penalties, they 
were rarely applied. Upon arraignment, defendants 
would ask for a jury trial, and because drinking and 
driving was so widespread, juries almost invariably 
acquitted the defendant, thinking, "There but for the 
grace of God go I." 

Seat belt laws were rejected out of hand by legislators 
as well as many in the research community. Although 
other industrialized nations were enacting them, it was 
widely agreed in the United States that we would never 
tolerate such imposition on personal freedom. 

Today, we have laws and programs that have reduced 
drinking and driving, increased occupant restraint use, 
and had a major role in reducing motor vehicle injury 
and death. If we were still experiencing motor vehicle 
fatalities at the 1966 rate, based on vehicle miles driven, 
we would have had about 147,000 such deaths in 1999 
rather than the 41,611 that actually occurred.' The 
dramatic reductions in motor vehicle crash injury and 
death represent a major public health achievement.2,3 
What has made the difference? 

The research community was generating evidence on 
drinking and driving long before changes occurred in 
public policy. In 1904, in the Journal of Inebriety, an 
editorial noted the danger of drinking drivers of "au
tomobile wagons," and recommended that, as in the 
case of locomotives, only abstainers be allowed to 
operate these vehicles.' In the 1930s, research indi
cated that drinking drivers were more likely to be 
involved in crashes5; and in 1964, the Grand Rapids 
study6 clearly demonstrated the elevation in crash risk 
as blood alcohol concentration increased. Other stud-

Dr. Waller is former Director, University of Michigan Transportation 
Research Institute (UMTRI); and former Director, University of 
North Carolina Highway Safety Research Center. 
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ies followed, and a wealth of information was gener
ated, showing the hazards associated with driving after 
drinking. 

The evidence on occupant restraints began accumu
lating almost as soon as safety belts were first available 
in passenger vehicles. As other nations enacted legisla
tion and belt usage rose, the data clearly showed the 
life-saving effects. Even so, in this country little was 
done to translate findings into legislation and enforce
ment. Legislators were presented with what we in the 
academic community considered convincing evidence, 
and were told, "Is that all you have? I could never get 
this out of committee!" It was easy to become 
discouraged. 

It was citizen action groups that provided the impetus 
for major changes in public policy governing drinking 
and driving. Their activities generated public support 
for enforcement of existing laws and enactment of new 
ones. Research findings were translated into laws and 
programs. Something similar, although perhaps not so 
dramatic, occurred in the case of occupant restraints. 
The first major changes in the United States addressed 
the safety of infants and small children, where it was 
more difficult to argue that they should decide for 
themselves whether to be safely restrained. Although 
infants were never a large part of the annual toll, they 
were recognized as a population worthy of protection 
(i.e., they were not guilty of speeding, drinking, or 
otherwise behaving irresponsibly). Because of the de
termination of a public health physician, Robert Sand
ers, Tennessee became the first jurisdiction in the 
world to enact legislation requiring that infants and 
small children be properly restrained while transported 
in motor vehicles. This legislation was eventually en
acted in all 50 states, and was gradually extended to 
older children and adults. Again, citizen organizations 
actively promoted these changes. The research commu
nity monitored the programs and reported to legisla
tors and the public. Today, all but one state have laws 
requiring belt use for at least some vehicle occupants.? 

Data alone were not sufficient to bring about major 
changes in policies affecting individual behavior. Suc
cess is attributable to a wide range of participants, 
including legislative, enforcement, judicial, public 
health, medical, and public organizations and advo
cates. The individual and community actions that re
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suited were fostered by education, stimulated by social 
norms, and encouraged through public policy, and are 
examples of the value of taking a health promotion 
approach to motor vehicle injury prevention.8'9 How
ever, the incredible progress experienced could not 
have come about in the absence of sound evidence 
from the research community. Good data are neces
sary, even if not sufficient. (This author would argue 
that data should not be the sole basis on which public 
policy decisions are made. Such decisions should be 
made by those who must answer to the voters, and who 
must take into account other concerns, e.g., cost, 
infringement on individual rights. Although it is clear 
that under even the best of circumstances, motorcycles 
are dangerous, we are not prepared to outlaw their 
use.) 

Remarkable progress has been made, but 41,000 
deaths annually are still far too many. While efforts 
continue in addressing drunken driving and occupant 
restraint use, new opportunities are developing with 
the advent of Intelligent Transportation Systems (ITS). 
ITS is the application of communications and other 
technologies to the transportation system. The primary 
purpose of transportation is to gain access to those 
goods and services needed for optimal development of 
individual and community potential. ITS technologies 
hold promise for greatly enhancing the safety and 
efficiency of gaining such access.10 Vehicles and road
ways are being equipped to present more and better 
information to roadway and transit users, in some 
instances even taking over the driving task to avoid 
collisions. Real-time information on highway conges
tion and incidents is provided to drivers, and transit 
availability and routing is provided to transit users. 

There remains a crucial need for support for training 
new researchers in this field. Of particular importance 
is the participation of the academic community, both to 
provide well-conducted research to generate new infor
mation and to educate students about this major public 
health problem. Such education is important not just 
for those who will enter the field directly, but also for 
those who will influence policy affecting the implemen
tation of countermeasures. There is no question that 
today's public is better informed about and more aware 
of the dimensions of the motor vehicle injury problem. 
The momentum that has been generated over the past 
30 years must be maintained. 

When the federal highway safety program was cre
ated in 1966, a cadre of researchers became involved. 
In real dollars, funding subsequently shrank. Many left 
the field, and there was little support for recruiting new 
investigators. As a result, much of the leadership is 
retired or reaching retirement, leaving a "missing gen
eration" needed to take over. This experience under
scores the importance of ongoing public support for 
educating students and sustaining research careers.11 
The CDC's National Center for Injury Prevention and 
Control is playing the major role in developing and 
sustaining researchers in injury prevention-a role that 
must clearly continue.12 The benefits to society from 
the public investment in research and training in this 
field are enormous in both human and monetary 
terms. With over 41,000 deaths annually, motor vehicle 
crashes remain a major preventable public health prob
lem. Implementation of the recommendations in this 
supplement holds the promise of further reducing what 
remains an unacceptable toll. 
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I 

Motor Vehicle Occupant Injury Prevention 
The States' Perspective 

John Moffat 

Among public health issues, the safety of motor 
vehicle occupants is probably the issue that 
touches closest to home. Motor vehicle travel is 

the primary means of transportation in the United 
States. Sadly, although a broad collaboration of vehicle 
safety advocates at the federal, state, and community 
levels have worked to improve the safety of vehicles and 
to protect vehicle occupants, motor vehicle crashes are 
the leading cause of death for every age from 1 through 
34 years. There is clearly much more to be done to 
promote vehicle occupant safety and to reduce the 
numbers of fatalities and injuries resulting from motor 
vehicle crashes. As early as 1935, President Franklin D. 
Roosevelt made a plea for the governors of each state to 
become involved in this issue (see inside front cover of 
this supplement). 

The findings presented by the Task Force on Com
munity Preventive Services (the Task Force) in this 
supplement1_3 to the American Journal of Preventive Med
icine support and provide a strong research-based justi
fication for the many efforts that are being conducted 
by states to increase motor vehicle occupant safety. 
They also support the call by the National Association 
of Governors' Highway Safety Representatives 
(NAGHSR) to implement a broad range of prevention 
strategies and, in addition to legislation, to use the 
other effective tools that we have at our disposal. 
NAGHSR represents State Highway Safety Offices, and 
its members are responsible for developing and imple
menting annual state highway safety plans. 

In the area of increasing child safety in vehicles, for 
example, recent efforts have focused on the ranking of 
child passenger safety laws. However, it is important to 
recognize that legislation alone is not a "magic bullet," 
but only part of the solution. As the Task Force points 
out,' community-wide information and enforcement 
campaigns are important adjuncts to laws to increase 
child safety seat use and reduce injuries among chil
dren. Many states are using public awareness and 
enforcement campaigns, fitting stations, child restraint 
distribution, loaner programs, and education programs 
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to complement laws. NAGHSR is committed to encour
aging all states to pursue a range of strategies to ensure 
child passenger safety, including fostering additional 
research and outreach about the use of booster seats. 
Under the auspices of the Ford Motor Company's Boost 
America! Campaign, and with the endorsement of 
NAGHSR, the National Highway Traffic Safety Admin
istration (NHTSA), and a variety of other safety, health, 
and law enforcement organizations, educational mate
rials have been distributed to parents and caregivers 
about the importance of booster seat use, and one 
million booster seats will be distributed to families in 
need and to Ford customers. Boost America! represents 
the type of broad public/private partnerships that are 
needed to achieve greater child safety in vehicles. The 
recommendations from the Task Force identify effec
tive tools for such partnerships to use in building child 
passenger safety programs. 

Another finding strongly supported by NAGHSR is 
that primary safety belt laws, especially when comple
mented by enhanced enforcement efforts, do save lives. 
The evidence presented by the Task Force2 shows that 
primary seatbelt laws should be passed in every state. 
State Highway Safety Offices can educate lawmakers 
and the general public on this issue by providing 
information and resources, such as the evidence pub
lished here, which can be the catalyst for primary 
legislation. For example, Delaware, New Jersey, and 
South Carolina-among many others-have featured 
collaborations between State Highway Safety Offices 
and statewide coalitions to provide legislatures with 
testimony and research materials supporting primary 
laws, as well as working to secure sponsorship and 
support for passage of such laws. State Highway Safety 
Offices know how essential seatbelt use is, and they will 
continue to make sure that the public realizes the 
lifesaving choices it can make by buckling up. 

The third component of highway safety addressed by 

the Task Force-alcohol-impaired driving3-is proba

bly the most pervasive problem facing State Highway 

Safety Offices. NAGHSR members work to prevent 

impaired driving, including underage drinking and 

driving, through improvements on state laws, educa

tional programs, community efforts, public informa

tion campaigns, and the enforcement of laws aimed 

against impaired driving. NAGHSR recently released a 
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Community 'How To' Guide to Underage Drinking Preven
tion,4 developed in partnership with NHTSA as part of 
NAGHSR's Underage Drinking Prevention Program 
(UDPP). 

But such resources are only part of the solution. 
Ensuring that effective measures are in place to prevent 
underage impaired driving is another key component. 
Those identified by the Task Force-maintaining mini
mum legal drinking age (MLDA) laws at 21 years of age 
and establishing a lower legal blood alcohol concentra
tion (BAG) level for young and inexperienced drivers-
are two important tools that can help local communi
ties develop comprehensive strategies for dealing with 
the often tragic consequences when impaired underage 
drinkers get behind the wheel. Beyond the measures 
identified to prevent underage impaired driving, the 
other two impaired driving measures recommended by 
the Task Force-establishment of .08 BAC laws and use 
of sobriety checkpoints-also coincide with NAGHSR's 
perspective that legislation, where supported by strong 
evidence of effectiveness, is integral to improving high
way safety, and that such measures must be coupled 
with educational and enforcement efforts such as 
checkpoints to be truly successful. State Highway Safety 
Offices continue to support zero tolerance and mini
mum drinking age laws, the enactment of .08 laws, and 
the enforcement of all these laws. 

NAGHSR commends the work of the Task Force on 

these findings and contends that the measures recom
mended support the call for increased funding for state 
programs. There is no doubt that activities undertaken 
by the states, including enhanced enforcement of laws, 
education about technical assistance with safety mea
sures such as child seats and seatbelts, and campaigns to 
prevent alcohol-impaired driving and underage drink
ing contributed to the lowest motor vehicle fatality rate 
on record in 1999. Additional behavioral research and 
increased implementation of those strategies recom
mended by the Task Force will help to further enhance 
the safety of motor vehicle occupants. NAGHSR looks 
forward to collaboration with NHTSA, CDC, and other 
federal and state agencies and organizations to accom
plish this goal. 
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I 

Research As an Advocate's Toolkit to Reduce Motor 
Vehicle Occupant Deaths and Injuries 
Millie Webb 

J am honored to provide commentary on the Guide 
to Community Preventive Services: Reducing Injuries to 
Motor Vehicle Occupants. This Community Guide will 

undoubtedly supply thousands of traffic safety advo
cates with the necessary information to change policy 
and save lives in our nation. 

The release of this information could not be more 

timely. The news from the traffic safety advocacy field 

should be cause for concern. Traffic safety advocates 

are grappling with a plateau in our efforts to reduce 

motor vehicle death and injury. Mothers Against Drunk 

Driving (MADD) was alarmed to see that more than 

16,000 people were killed in alcohol-related traffic 

crashes in 2000-the first increase in 5 years (National 

Highway Traffic Safety Administration, Preliminary 

FARS estimates, 2001). This year marked the first year 

in recent memory when no state enacted a primary 

safety belt law.' Last May, we were horrified to discover 

that a majority of children killed in alcohol-related 

crashes were driven by a drinking driver.2 Recent 

months have been consumed by a media debate over 

the wisdom of maintaining the 21 national minimum 

drinking age law-one of the most effective measures 

to reduce alcohol-related traffic crashes.3 

After 2 decades of moving forward in the effort to 
reduce motor vehicle deaths and injuries, it appears 
that the nation may be poised to take a step back. Now 
more than ever, we must do all that we can to ensure 
that we move forward. It is of critical importance that 
we focus our energies around solutions that are proven 
effective. 

Thirty years ago, my family was rear-ended by a 
drinking driver with a blood alcohol concentration 
(BAC) level of .08 percent. Upon impact, our car burst 
into flames. My family was catapulted onto the roadway. 
My daughter Lori and my nephew Mitchell died from 
the burns they sustained in the crash. My husband was 
badly burned in the crash. My neck was broken and 
73% of my body was burned. I was pregnant at the time 
and our daughter, Kara, was born legally blind as a 
result of the injuries I sustained in the crash. 

When our crash occurred, the laws and the public 
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perception regarding drunk driving and traffic safety 

were not as they are today. It was commonplace that 

someone-without a second thought might choose to 

drink and drive. And, as in the case of the man who was 

responsible for taking the lives of our daughter and 

nephew, an offender would be given a slap on the wrist 

for this crime. 

In 1980, MADD was founded and I quickly joined. 

For the past 20 years both victims and nonvictims have 

worked together with one common goal-to stop 

drunk driving and to support the victims of this violent 

crime. 

We are joined in the fight for safer roadways by 
thousands of other traffic safety activists working on 
many different issues such as child passenger safety and 
safety belt usage. Over the last 20 years more than 2300 
laws have been passed to prevent impaired driving. 
Hundreds of laws have been passed to improve occu
pant protection and child passenger safety. As we strive 
to change the laws and then work to see that they are 
fully enforced, we rely heavily on scientific data to 
accomplish our goals. 

In order to advocate effectively for lifesaving legisla
tion, advocates must have clear and compelling scien
tific evidence to provide a basis for policy change. The 
combination of scientific research and advocacy efforts 
is key to success at the federal level, in state legislatures, 
and in communities across the nation. The marriage of 
science and advocacy has been very successful in ad
vancing the nation's efforts to improve traffic safety. 

Many of the laws that provide the greatest lifesaving 
benefits are quite controversial, and policymakers are 
all too often reluctant to embrace changes to existing 
statutes. Opponents of these proposed laws are often 
well funded and have many resources at hand to stall 
legislative efforts. 

Traffic safety advocates depend on research to ad
vance our cause and provide us with the credibility that 
we must establish with policymakers and the media in 
order to move past the arguments of our opponents. 

We weave research findings into every piece of our 
advocacy efforts. We refer to research in media materi
als and interviews, statistics and policy position state
ments, lobbying materials, Internet sites, information 
briefings, and our public statements. 

Community guides like this one are the advocate's 
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toolbox. This Community Guide provides a blueprint for 

advocates to follow in order to galvanize necessary 

policy change. It recommends a menu of policies for 

use in communities that choose to place priority on the 

laws and programs most likely to save lives and prevent 

injuries. It provides clear and concise information on 

research findings, effectiveness, applicability, positive 

and negative effects, cost benefit, and possible barriers 

to the implementation of each recommended solution. 

Typically, advocates for policy change are not trained 
researchers. Many times we are just volunteer mothers 
and fathers, sons and daughters, and concerned citi
zens who want to save lives and keep families together. 
For people like me who spend their days working to 
change public perception and pass effective laws and 
policies, this Community Guide is a map that leads us to 
the policy changes that will work most effectively and 
will enable us to reach our goals of reducing the 
number of motor vehicle deaths and injuries. 

MADD is part of the Partners In Progress effort 

spearheaded by the Department of Transportation.4 

Our goal is to reduce alcohol-impaired driving deaths 

to no more than 11,000 yearly by 2005. Clearly, we have 

a lot of work to do if we are to meet that goal in just 3 

more years. We must put our efforts behind the recom

mendations outlined in this report. This Community 

Guide will be one of the most useful resources for any 

person working to improve traffic safety and public 

health. 

Next year, the United States Congress will begin to 
focus on the 2003 reauthorization of the Transporta

tion Efficiency Act of the 21st Century (TEA-21). Traf

fic safety advocates will be striving to ensure that traffic 

safety is a priority in this massive multi-billion dollar 

legislative package that will pave the roadways for the 

new millennium. 

Traffic safety advocates will be working to maintain 
existing safety provisions, add new safety measures, and 
allocate more resources for traffic safety enforcement 
and research as well as prevention efforts. As we enter 
into this Congressional debate, the Community Guide 
can serve as the scientific justification for many im
provements to our nation's highway funding 
legislation. 

We have come so far in the last 20 years, but we have 
a long way to go in the fight to save lives and prevent 
injuries caused by motor vehicle crashes on America's 
roads. Complacency is our greatest enemy. We must 
refocus the nation on the issue of traffic safety and its 
importance to public health. Scientific research will 
provide that focus for us and will light the path for us to 
follow as we advocate for safer roads. 
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I 

The Effectiveness Review Trials of Hercules and 
Some Economic Estimates for the Stables 
Ted R. Miller, PhD, MS 

The literature on motor vehicle safety is vast. 
Consequently the review effort reported in this 
supplement was Herculean in scope and diffi

culty. It introduced me to many solid and important 
effectiveness studies. At the same time, it occasionally 
omitted effectiveness studies that I cite. Returning to 
my sources heightened my appreciation of the Task 
Force on Community Preventive Service's (the Task 
Force) trials. The first trial was finding the studies. Two 
examples are informative. A National Center for Health 
Statistics publication' finds that 92% of low-income 
parents who own child safety seats use them routinely. 
That report, however, covers a wide range of parental 
safety practices. It lacks keywords and is not indexed. 
Again, an article in an economics journal' uses confi
dential 1983 National Personal Transportation Survey 
microdata to analyze how people make decisions about 
using motor vehicle safety equipment. The paper in
cludes a logit regression explaining child seat use. One 
explanator is residence in a state with a child safety seat 
use law (in force in 1983 in 15 states housing 38.5% of 
the 934 respondents with children under age 5). The 
model focuses on the influence of individual factors 
like parent age, income, and education on seat use 
decisions, but in the process it produces the best extant 
evaluation of the impact those laws had on seat use. It 
finds that laws increased seatbelt use by 42.3%, with 
17.7% diverted from belts and 24.6% restrained for the 
first time. These findings, however, are by-products. 
They do not appear in the abstract and merit only one 
sentence in the text. To the author, a restraint law was 
just another regression coefficient. How could a system
atic search find these studies? 

The Task Force's second trial was evaluations mea
suring different outcomes of comparable interventions. 
Despite many sound evaluations, the number using any 
single measure sometimes was dangerously small. 
Seemingly anomalous meta-analytic effectiveness esti
mates sometimes resulted. Most notably, when most 
child seat laws passed, child seat effectiveness was about 
54% against fatalities and 52.5% against nonfatal inju-
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ries.3 So child seat laws should decrease deaths and 
injuries proportionally and by roughly half the amount 
that use increases. Yet, in the studies reviewed in Table 
2 of Zaza et al.,4 laws decrease deaths and injuries 
combined by 17.3% but decrease deaths alone by 35% 
and increase use by just 13% (24% if we add the 
Blomquist study2). By dividing deaths and injuries by 
effectiveness, we can convert the estimates to compati
ble units. Doing so reveals that one study, which found 
57.3% effectiveness against fatalities, must have been 
analyzing effectiveness among seat users (or else laws 
brought 100% seat use). Across the remaining studies 
including Blomquist, it appears that use increased by 
35% at the median, reducing deaths and injuries by 
18%. 

The third trial, which the Task Force handled ex
tremely well, was co-mingled interventions. States do 
not legislate for the convenience of evaluators. Espe
cially when attacking impaired driving, they often si
multaneously implement a package of interventions. 
The Task Force had to reject some otherwise sound 
evaluations because studies either could not separate 
the effects of packaged changes or attributed improved 
outcomes to a subset of the actual package. It is unclear 
if we even should try to separate impacts of package 
components. Synergy may heighten their yield. 

The fourth trial was meritorious effectiveness esti
mates that could not be converted to the Task Force's 
chosen effectiveness units using only information in the 
articles. The necessary information occasionally was 
available from other publications or by contacting the 
authors. I wish the Task Force had been able to salvage 
those estimates. Well-designed studies are rare enough 
that we need every one. 

The fifth trial was time-dependent effectiveness. The 

effectiveness estimates for child safety seat community 

information/enforcement and education/use incen

tives come from years when most parents did not use 

child seats. Today, people know that child seats are a 

part of good parenting. It seems unlikely that these 

measures would have nearly as much impact now that 

both national observation surveys and parent interviews 

suggest that use exceeds 90%. Similarly, it would be 

useful to assess the impacts of enforcing safety belt laws 

as a function of pre-enforcement usage rates. 

The sixth trial was inaccurate police reporting. Police 
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reports code 26% of the injured as uninjured, but 12% 
of people coded as injured are not.5 These errors vary 
considerably among states and sometimes are predict
able consequences of definitional differences.',7 Thus, 
state-specific estimates of the impact on police-reported 
injuries, especially serious injuries, may differ because 
of definitions. Meta-analysis averages these inherently 
inconsistent estimates. Again, comparisons with blood 
alcohol measurements by medical personnel show that 
police do not code alcohol involvement in 26.9% of 
injury crashes with driver blood alcohol concentration 
(BAC) above 0.10, and 54.6% with lower positive 
BACs.3 Adjusting the estimates in Table 2 of the article 
by Shults et al.9 accordingly with data on miles driven 
by BAC'° yields estimated probabilities of 67% in 
late-night, single-vehicle, nonfatal-injury crashes and 
60% in all late-night nonfatal-injury crashes. Those 
percentages are virtually identical to the 64% and 60% 
in fatal crashes. They cast a different light on the proxy 
measure assessment done by Shults et al.9 

The final trial was the troubling dearth of economic 
analyses. The important question is why so few exist. 
These analyses could be done in two ways-as part of an 
intervention evaluation or by applying effectiveness 
data and separately modeled data on the injury costs 
that can be avoided. Because of the expense of collect
ing cost-savings data, the latter approach is preferable. 
The necessary injury cost data have been published." 
So why not cost-outcome analyses? Because no interven
tion cost data exist! Published program descriptions 
and effectiveness evaluations almost never report costs 
of program implementation or replication. To learn 
the cost-effectiveness of programs, we need to change 
that. Peer reviewers and journal editors need to push for 
cost data, perhaps even by making program cost a cate
gory in structured abstracts describing interventions. 

Economic Analysis 

The rest of my comments add economic analysis data, 
review problem size, and estimate benefit-cost ratios 
and costs per quality-adjusted life year (QALY) saved 
for the interventions. This is based on the methods in 
my review of 84 cost-outcome analyses in injury preven
tion and control,12 presenting estimates in 1997 dollars 
for comparison to that review's estimates, and some
times refining its estimates. 

Table 1, drawn from a recent article," summarizes 
the cost impacts of the problems examined by the Task 
Force. Alcohol-impaired driving is the largest problem, 
followed closely by unbelted driving. These problems 
dwarf those of impaired driving by underage drinkers 
and especially child seat non-use. The analyses use 
these data and unit costs from the same article to value 
benefits. They also use the child seat benefit-cost infor
mation in an article13 that evaluated a more generic 
child seat intervention than the ones the Task Force 

Table 1. Costs of problem behaviors in 1993 (in millions of 
1997 dollars) 

Impaired 
driver Child 

Impaired under seat Belt 
driving age 21 non-use non-use 

Medical 5,161 1,206 89 4,136 
Other monetary 35,568 7,312 488 29,117 
Quality of life 59,752 13,777 1,561 61,686 
Total 100,481 22,295 2,138 94,939 

Source: Miller et al.,'1 inflated to 1997 dollars. 

analyzed. The analyses examine societal savings. The 
measures evaluated are described in the Task Force 
reviews. 

How can we estimate intervention costs, given that 
none were published? For laws and regulations, we can 
use Downing's14 estimates that the costs of approving 
mandates average 2.9% to 7.1% of the first-year direct 
costs imposed on the public, with public implementa
tion and administration costing another 4.2% to 4.6%. 
This means that total costs will average 9.4% more than 
first-year direct costs. 

A child seat law increases seat use (and presumably 
seat purchase) at a retail price around $45 per seat. 
Thus, per seat purchased, a child seat law costs $49 
($45 X 1.094). Telephoning staff at the National SAFE 
KIDS Campaign and a few active local program opera
tors suggests that child seat distribution programs dis
tribute seats at $45 or less. This estimate includes the 
cost of counseling on correct use. The benefits analy
sis13 accounts for non-use by seat owners. 

Forced belt use imposes temporary discomfort and 

inconvenience costs estimated at $22 per new user per 

month.15 I assume that these costs persist for 6 months, 

then fall to 10% of their prior level as people get used 

to buckling up. Costs and return on belt laws are 

evaluated over the first 5 years post-implementation, 

with Downing's factors applied to first-year costs. Since 

the costs and benefits of belt law passage both are linear 

functions of the number of new belt users, passing a 

seat belt law and changing a secondary law to primary 

have the same benefit-cost ratio. Belt law enforcement 

adds travel delay costs to the discomfort costs. Usage 

checkpoints typically delay vehicles for 5 minutes. With 

17% short-term effectiveness and 14% long-term,16 

North Carolina's checkpoints per registered vehicle, 

the U.S. average of 1.5 occupants per vehicle, and delay 

time per occupant valued at 50% of the wage rate,17 

delay costs add $0.83 to the cost per new belt user. The 

Downing factors suggest that an intensive belt-use en

forcement program would cost $485 to $800 million to 

implement nationwide, with the lower end of the range 

more probable since only administrative action is re

quired. Confirming this estimate, costs would be $570 

million with police costs per belt use checkpoint equal 
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Table 2. Benefit-cost ratios and costs/QALY for selected highway safety measures (in 1997 dollars) 

Benefits (costs averted) 

Unit cost Medical 
Other 

monetary' 

Quality 

of life 

Total 

benefitsb 

Cost 

ratio 

Benefit-

cost/QALY` 

Child safety seat law 
Child safety seat distribution 
Pass a belt law 
Upgrade secondary law to primary 
Enhanced belt law enforcement 
.08% driver blood alcohol limit 

$49/seat purchased 
$45/seat distributed 
$260/new user 
$260/new user 
$240/new user 
$2.70/driver 

0-tolerance of alcohol, drivers under 21 $29/driver 
21 minimum legal drinking age $150/youth 18-20 

$100 $360 $1,000 $1,500 31 <$0 
$100 $360 $1,000 $1,500 34 <$0 
$180 $1,260 $2,670 $4,110 16 <$0 
$180 $1,260 $2,670 $4,110 16 <$0 
$150 $1,030 $2,170 $3,350 14 <$0 

$2 $13 $22 $38 14 <$0 
$38 $210 $400 $650 22 <$0 
$27 $160 $300 $490 3.2 $18,000 

Sobriety checkpoints $8200/checkpoint $3,400 $15,100 $37,000 $55,500 6.8 <$0 
Mandatory server training $59/driver $10 $71 $120 $200 3.4 $16,000 

'Monetary costs include direct nonmedical cost savings as well as indirect work loss savings. Cost/QALY = QALYs saved/ (intervention cost-direct

cost savings)

bNumbers do not correspond exactly to prior columns due to rounding. All numbers were computed, then rounded.

`Cost/QALY, <$0 means the intervention offers net cost savings.

Note: These estimates can be compared to the 84 estimates in Miller and Levy' z but supercede those estimates for belt laws and .08 blood alcohol

limits. The 0-tolerance and sobriety checkpoint estimates come from the Task Force review.


to the costs per sobriety checkpoint net of breath 
testing equipment costs (about $6900)18 and North 
Carolina publicity costs for belt use checkpoints of $0.5 
million (F Smith, North Carolina Department of Trans
portation, personal communication, 1997) used as the 
average cost per state. 

Assume that a .08 BAG law would cause impaired 
drivers to reduce the trips they would have taken with 
BACs of .08 and over by 6.5%, the same percentage as 
the decline in alcohol-related fatalities that resulted 
from these laws (the average of the two multi-state 
evaluations that separated the effects of administrative 
license revocation9). With miles driven by BAC in 
199110 and the cost per mile of mobility loss,12 costs of 
.08 are $2.70 per licensed driver (1.094 X .065 X 20,819 
million miles X $.31 X 1.094/171.5 million drivers). 

Similarly, assume that the 21 minimum legal drink
ing age (MLDA) reduced alcohol consumption among 
18- to 20-year-olds by the same 19% as alcohol-related 
crashes.9 Combining this information with National 
Household Survey on Drug Abuse data and alcohol 
sales data19 suggests that sales declined by $1.48 billion 
(6.7% of consumption by youth aged 18 to 20 in 
1996-1998 X $94 billion in alcohol sales X 0.19/0.81), 
so MLDA cost $150 per youth (1.094 X 1.48 billion/ 
10.6 million youth). 

Again, assume that mandatory server training de
creased drinking over the legal limit while away from 
home by the same 23% that the Task Force reports it 
decreased alcohol-related crashes in Oregon. To com
pute the direct costs of server training, we multiply 
annual alcohol sales times the 40% of alcohol con
sumed by people who are over the legal limit times an 
assumed 75% of excess consumption that occurs out
side the home times the 34.5% reduction times 1.094, 
arriving at a cost of $59 per driver. If implemented 
nationwide, Downing's estimate is that implementation 

and administration would cost $410-$450 million. Esti
mated directly in sensitivity analysis, with roughly 1.5 to 
2 million alcohol servers nationwide, implementation 
cost would be a slightly lower $250 to $330 million. 

Space does not permit deriving the benefits of each 
intervention, which came from the problem costs and 
the Task Force's effectiveness estimates. The computa
tions tend to be straightforward. To give one example, 
the Task Force estimates that upgrading to a primary 
belt law reduces unbelted occupants by 14.1 percentage 
points from the 40% non-use level for 1993 in Table 1. 
Nationwide, upgrading would have saved $33.5 billion 
annually (94 X 14.1/40). 

Sensitivity analysis revealed a curious fact. Unit pur

chase, alcohol sales reductions, and discomfort costs 

dominate the costs of these measures, with the remain

ing costs computed from them. Consequently, pro

vided the items purchased or used are effective, the 

benefit-cost ratios and cost/QALY saved for child seat 

laws and giveaways, belt laws, .08 BAC laws, 21 MLDA, 

and mandatory server training are completely insensi

tive to their percentage effectiveness at changing usage, 

although net savings change linearly with usage. Apply

ing this costing approach to laws mandating zero 

alcohol tolerance for drivers under age 21 would not 

make sense, however, because the alcohol is being sold 

illegally. The literature on crime suggests that criminals 

should not be considered to suffer losses-in this case 

lost sales-when their ill-gotten gains are cut off.20 The 

same observation holds for the benefit-cost ratio for 

enforcing laws against serving intoxicated patrons,12 a 

frequent companion to server-training programs. The 

difference in treatment of reduced alcohol consump

tion somewhat artificially makes law enforcement seem 

like a better investment than server training. 

Table 2 shows the results. All the interventions yield 

large returns on investment, given that discomfort and 
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inconvenience costs and reduced alcohol sales are 
included in the intervention costs. Even the measures 
with costs/QALY of $16,000 to $18,000 are attractive 
investments when judged by the criteria suggested in 
my review of 84 safety measures.12 That is especially 
true since the 21 MLDA and server-training estimates 
are quite conservative. They exclude reductions in 
barroom brawls, vandalism, high-risk sex, and other 
adverse consequences of public drinking to excess. 

Thus, economic analysis reaffirms the Task Force 
recommendations to adopt and maintain these 
interventions. 

This commentary was supported in part by NIAAA grant 5 
RO1-AA12208-03 and NHTSA contract DTNH22-98-D-35079, 

Task Order 7. All content is solely the author's. 
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The Guide to Community Preventive Services

A Public Health Imperative 

Lloyd F. Novick, MD, MPH, Alex Kelter, MD 

The Guide to Community Preventive Services (the 
Community Guide) promises to be a substantial 
and necessary tool in collective efforts to im

prove the public health. This supplement to the Amer

ican Journal of Preventive Medicine (AJPM) is important, 

not only for its content, but for the example provided 

of this approach in practice and policymaking. Pains

taking and meticulous methodology yielded extensive 

reviews of evidence relevant to the reduction of injuries 

to motor vehicle occupants by increasing child safety 

seat use, increasing safety belt use, and reducing 

alcohol-impaired driving. The evidence is then 

weighed, with a specified protocol, to determine if 

recommendations can be formulated.1-3 Akin to the 

Guide to Clinical Preventive Services, initially issued in 1989 

by the U.S. Preventive Services Task Force and aimed at 

prevention for the individual patient, this new guide 

steers an evidence-based course through the broader 

ocean of population-based prevention.',' Although 

great progress has been made, as this supplement 

demonstrates, the future holds significant challenges 

for this undertaking. 

In 1993, The Council on Linkages Between Aca
demia and Public Health Practice (the Council on 
Linkages) (see Endnote) debated their potential in
volvement in developing public health practice guide
lines. Enthusiasm was tempered with doubts about the 
effectiveness and feasibility of this initiative.' In addi
tion to the issue of turf (who would promulgate the 
guidelines), two major questions were: (1) availability 
of evidence on public health interventions to support 
recommendations, and (2) feasibility of implementa
tion of evidence-based recommendations dependent 
on acceptability to practitioners in diverse roles and 
geographic settings. Eight years later, major efforts of 
the Task Force on Community Preventive Services (the 
Task Force) are tackling similar areas, critical to the 
eventual success of the undertaking. 

Support provided by the W. K. Kellogg Foundation 
enabled a 2-year effort by the Council on Linkages to 
answer the above questions. Four public health issues 
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were chosen for study: (1) immunization of preschool 
children, (2) completion of treatment for tuberculosis, 
(3) prevention of cardiovascular disease, and (4) lead 
poisoning. Relevant literature was identified through 
searches of electronic databases, inquiries were made of 
experts on each topic, and queries for information 
were made to selected state departments of health. At a 
conference in Baltimore in April 1995, the expert 
panels concluded that: (1) public health practice 
guidelines are feasible, based on scientific evidence and 
other empirical information; and (2) the potential 
benefits of public health practice guidelines are imme
diate and far-reaching.7 The Council on Linkages re
ported these findings at meetings of the Public Health 
Functions Group of the U.S. Public Health Service 
(USPHS) attended by Philip R. Lee, then Assistant 
Secretary for the U.S. Department of Health and Hu
man Services; David Satcher, then Director of the 
Centers for Disease Control and Prevention (CDC); 
and representatives of the other USPHS agencies. In 
1996, CDC, at the request of the USPHS, convened a 
15-member independent and nonfederal Task Force 
on Community Preventive Services.5 

With 5 years of activity, the Task Force and staff have 
made Herculean efforts to accomplish its mission. As 
stated by Stephanie Zaza, Chief of the Community 
Guide Branch, the purpose is to "improve public health 
practice by increasing the use of effective interventions 
and decreasing the use of ineffective interventions." s 
Fifteen topic areas were grouped by three categories: 
(1) changing risk behaviors; (2) addressing specific 
diseases, injuries, and conditions (including motor 
vehicle occupant injuries); and (3) addressing environ
mental and ecosystem challenges. 

The potential of the Community Guide has already 
been demonstrated by the contributions on vaccine-
preventable disease, tobacco use prevention and cessa
tion, and now on prevention of injury to motor vehicle 
occupants with evidence-based reviews and recommen
dations published in the CDC Morbidity and Mortality 
Weekly Reports (MMWR).9-11 Recommendations on 
vaccine-preventable disease were incorporated into 
other documents important to immunization policy 
including the Institute of Medicine Report, Calling the 
Shots: Immunization Finance Policies and Practice.12 

The fields of immunization and the prevention of 
smoking and motor vehicle injury may be more ame
nable to evidence-based recommendations because of 
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the availability of evaluative studies meeting the rigor
ous criteria. Insufficient evidence for interventions is a 
challenge faced by the Task Force. While the recom
mendation protocol allows for expert opinion, this 
option has not been used to keep guidance squarely 
evidence-based.' A potential peril is the misinterpreta
tion by practitioners, legislators, and others that recom
mendations not made because of insufficient evidence 
are recommendations against the intervention. An as
sociated and valuable by-product of findings of insuffi
cient evidence is the identification of numerous public 
health issues requiring research. 

All of the above applies to the evidence reviews and 
recommendations published in this supplement. Evi
dence for the effectiveness of strategies was identified 
for the great majority of interventions on reducing 
injuries to motor vehicle occupants. Questions for 
future research were also identified, including the 
applicability of these programs in different settings and 
populations. Similar to other topics investigated by the 
Task Force, there was little or no economic information 
available for many of these strategies. Sufficient evi
dence was available to support recommendations in the 
areas of child safety seat use, seat belt use, and reduc
tion of alcohol-impaired driving.13-ls Findings such as 
the strong evidence that primary safety belt laws are 
more effective than secondary (enforcement only in 
association with another offense) will aid public health 
policy determinations and practice.14 A key finding of 
strong evidence for the effectiveness of state legislation 
setting .08% blood alcohol concentration (BAC) limit 
for driving has already made policy inroads on federal 
and state levels.15 

Marguerite Pappaioanou, former Chief of Commu
nity Preventive Services Guide Development, and 
Caswell Evans Jr., Chairperson of the Task Force, 
identified the primary target audience of the Community 
Guide as "rich and diverse" composed of those "involved 
in the planning, funding, and implementation of pop
ulation-based services and policies to improve the 
health at the community and state levels."5 Field-testing 
of chapters and early feedback and input from the 
readership are seen as a priority. A primary objective of 
dissemination is encouraging various units within CDC 
and other federal agencies, such as the National Cancer 
Institute (NCI) and the National Highway Traffic Safety 
Administration (NHTSA), to implement the Community 
Guide findings among their partners and networks. (B 
Myers, Community Guide Branch, CDC, personal com
munication, 2001.) 

Recommendations are to be implemented in part
nerships with public health departments, managed care 
organizations, and employer groups.' Three local part
nerships have been established in Detroit, Denver, and 
Connecticut to pilot the Community Guide recommen
dations. (B Myers, Community Guide Branch, CDC, 
personal communication, 2001.) Plans to improve Com

munity Guide dissemination are frequently discussed at 
meetings of the Task Force. At the June 2001 meeting, 
Deborah Porterfield, North Carolina Division of 
Health, reported a low level of awareness among col
leagues and others in the Community Guide target audi
ence at a series of presentations.l" Increased recogni
tion of this valuable resource needs to occur for 
practitioners, health maintenance organizations, and 
policymakers. The Association of State and Territorial 
Health Officials (ASTHO) and the National Associa
tion of City and County Health Officials (NACCHO) 
can play a more active role here. Incorporation into the 
curricula at schools of public health and residency 
training programs in preventive medicine also are steps 
in the right direction. 

The earlier Guide to Clinical Preventive Services has 
achieved a high level of awareness among practitioners, 
employers, and policymakers with an interest in preven
tion interventions directed at the individual. The Guide 
to Community Preventive Services has published chapters 
on vaccine-preventable disease, tobacco, prevention of 
motor vehicle injury (in this supplement to AJPM) and 
will publish seven additional chapters to be included in 
the first volume of the Guide to Community Preventive 
Services in late 2003. The Task Force is planning to add 
at least two chapters a year and update published 
chapters in the future. The breadth of the Community 
Guide and the large investment in required resources 
have been important issues dating to the inception of 
the Task Force. How is the scope of population-based 
prevention, with the broad array of socioenvironmental 
health determinants, best addressed, particularly with a 
rigorous and demanding methodology requiring at 
least 2 years to produce a chapter? A recent decision to 
outsource evidence reviews is a sound measure to 
expedite this process. 

From the outset, CDC has shouldered the major 
responsibility for staff and for providing evidence re
views for the Task Force. As conceived, the overall 
effort for public health guidelines was to be assumed by 
the USPHS. Although some important assistance in the 
last 5 years has been forthcoming from these other 
agencies, it is increasingly clear that the magnitude and 
vital nature of this undertaking demands increased 
involvement and investment by other USPHS entities 
including the National Institutes of Health. The Com
munity Guide must continue to move forward, for its 
success is vital to all of our collective efforts to improve 
public health. 

Beyond the work of the Task Force itself lie several 
critical issues that must be faced before the Community 
Guide can claim its share of the success of prevention. 
First is the issue of social commitment. As has been the 
case for many years for lead poisoning prevention in 
children, enough is known about how to improve 
vehicle occupant safety and reduce the vehicle occu
pant death toll substantially across the United States 
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without further delay. What is lacking is the political 
will to bring to scale the myriad of "demonstration 
projects" and small, competitive awards that are scat
tered nonsystematically in health departments and traf
fic safety programs around the country. Perhaps one of 
the difficulties with eliciting this political will lies in the 
second issue-economics. Few question the moral and 
social value of saving lives, but our ability to translate 
these moral and social values to economic values needs 
more attention. From which agencies will funds be 
sought to support nationwide prevention efforts? Are 
these the agencies that will reap the savings when 
injuries are prevented? If not, how will they justify the 
expenditures? Can public health leaders help create a 
coalition of insurance carriers, medical care provider 
organizations, government payers, auto manufacturers, 
and others that would be willing to pay for the preven
tion efforts up front? 

Third is the issue of public health infrastructure. 
There are few injury prevention interventions ready to 
be implemented nationwide. Several of those that are 
available now are described in this supplement to 
AJPM. But how many health departments are ready now 
to accept funds; create or strengthen their partnerships 
with law enforcement, traffic safety, alcohol prevention, 
and medical care agencies; and launch new initiatives 
to reduce vehicle-related injuries? Again, sadly, the 
answer is "precious few." 

A final point is the broader issue of the context in 
which people use vehicles in the first place. Perhaps this 
is an issue of "exposure" to the "vector." Certainly, 
motor vehicles are destined to be the way most Ameri
cans move from place to place for years to come, 
making the prevention interventions described in this 
supplement vital now. But who thought 50 years ago 
that Americans would feel the way they do today about 
smoking? Not many. Public health and transportation 
leaders must be in the forefront of the changes that will 
take place to reduce people's risk of injuries from 
automobile crashes by reducing automobile trips as a 
percentage of total person-trips in communities all over 
the country. With the high proportion of serious inju
ries, disabilities, and deaths that occur from vehicle-
related injuries within so few miles of home, we 
would all be safer and healthier in so many ways if we 
could walk to school, the supermarket, the tavern, 
and the movie theatre, or at least not have to drive a 
car there. 

Efforts like those of the Task Force will go a long way 
toward achieving our prevention goals by making it 
possible to be selective about the priorities we establish, 
the partnerships we build, and the methods we choose 
as we shepherd scarce resources to make prevention a 
priority. 

Endnote: 
In 1993, the Council on Linkages was composed of repre

sentatives of the Association of State and Territorial Health 
Officials (ASTHO), the National Association of County 
Health Officials (NACCHO), American Public Health Asso
ciation (APHA), Association of Schools of Public Health 
(ASPH), American College of Preventive Medicine (ACPM), 
Centers for Disease Control and Prevention (CDC), and the 
Health Resources Services Administration (HRSA). One of 
the authors (LN) was Chair of the Council (1993-1996) and 
has been a consultant to the Task Force since 1996. 
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Recommendations and Reviews 

Recommendations to Reduce Injuries to Motor 
Vehicle Occupants 
Increasing Child Safety Seat Use, Increasing Safety Belt Use, and 
Reducing Alcohol-Impaired Driving 

Task Force on Community Preventive Services 

Medical Subject Headings (MeSH): accidents, traffic; alcohol drinking; motor vehicles; 
wounds and injuries; infant equipment; protective devices; seat belts; community health 
services; decision making; evidence-based medicine; economics; preventive health services; 
public health practice (AmJ Prev Med 2001;21(4S) :16-22) 

Introduction 

M
otor vehicle-related injuries kill more chil-
dren and young adults than any other single 
cause in the United States,' "2 and they are the 

leading cause of death from unintentional injury for 
persons of all ages.3,4 More than 41,000 people in the 
United States die in motor vehicle crashes each year,5 
and another 3.5 million people sustain nonfatal inju
ries.' Moreover, crash injuries result in about 500,000 
hospitalizations and 4 million emergency department 
visits annually.' 

When crash injuries and deaths are viewed from a 
purely economic perspective, the burden to society is 
tremendous. Motor vehicle-related deaths and injuries 
cost the United States more than $150 billion annual
ly,7°s including $52.1 billion in property damage, $42.4 
billion in lost productivity, and $17 billion in medical 
expenses.7 Alcohol-related crashes contribute substan
tially to these costs, with a direct economic impact of 
about $45 billion in 1994 alone.7 

Motor vehicle injury reduction remains a formidable 
public health challenge, despite the impressive declines 
in motor vehicle-related death rates achieved since 
1925.9 Child safety seats, safety belts, and deterrence of 
alcohol-impaired driving are among the most impor
tant preventive measures to further reduce motor vehi
cle occupant injuries and deaths.'°,u 

The recommendations in this report represent the 
work of the independent, nonfederal Task Force on 
Community Preventive Services (the Task Force). The 
Task Force is developing the Guide to Community Preven
tive Services (the Community Guide) with the support of 

The names and affiliations of the Task Force members are listed on 
page v of this supplement, and at www.thecommunityguide.org. 

Address correspondence and reprint requests to: Stephanie Zaza, 
MD, MPH, Chief, Community Guide Branch, Centers for Disease 
Control and Prevention, 4770 Buford Highway, MS-K73, Atlanta, GA 
30341. E-mail: szaza@cdc.gov. 

the U.S. Department of Health and Human Services 
(DHHS) in collaboration with public and private part
ners. The Centers for Disease Control and Prevention 
(CDC) provides staff support to the Task Force for 
development of the Community Guide. 

This report provides recommendations on interven
tions to increase use of child safety seats, to increase use 
of safety belts, and to reduce alcohol-impaired driving. 
These areas were chosen because (1) use of child safety 
seats and use of safety belts are below national goals12; 
(2) 38% of traffic deaths involve alcohols; and (3) not 
using child safety seats, not using safety belts, and 
alcohol-impaired driving are among the most impor
tant contributors to motor vehicle occupant injuries; 
reducing these three risk behaviors could dramatically 
reduce these injuries. These recommendations present 
evidence-based options appropriate for community, 
state, and national programs. 

The Task Force recommendations are based primar
ily on the effectiveness of the intervention as deter
mined by the systematic literature review process (de
scribed in the accompanying review articles) .13-15 In 
making its recommendations, the Task Force balances 
the information about effectiveness with information 
about other potential benefits and the potential harms 
of the intervention itself. The Task Force also considers 
the applicability of the intervention to various settings 
and populations in determining the scope of the inter
vention. Finally, the Task Force reviews economic anal
yses about effective interventions. Economic information 
is provided to assist the reader with decision making, but 
does not affect the Task Force's recommendation. 

The specific methods for and results of the reviews of 
evidence on which these recommendations are based 
are provided in the accompanying articles. 13-16 General 
methods employed in evidence reviews for the Commu
nity Guide have been published previously.'7 

These recommended interventions can be used to 
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Table 1. Selected Healthy People 201012 objectives and National Highway Traffic Safety Administration (NHTSA) goals related 
to motor vehicle occupant injury 

Healthy People 2010 objective NHTSA goal 

General 
Reduce deaths caused by motor vehicle crashes from 15.0 per 100,000 Reduce the number of fatal and nonfatal 

persons (1998 preliminary data, age adjusted to the year 2000 injuries by 20% by the year 2008 (from 
standard population) to 9.0. (Objective 15-15a) 42,065 fatal and 3,511,000 nonfatal injuries in 

Reduce deaths from 2 per 100 million vehicle miles traveled (in 1997) 1996).18 
to 1. (Objective 15-15b) 

Reduce nonfatal injuries caused by motor vehicle crashes from 1270 
per 100,000 persons (in 1997) to 1000 (21% improvement). 
(Objective 15-17) 

Child Safety Seat Use 
Increase use of child restraint devices for passengers up to age 4 years, Reduce child occupant fatalities (0-4 years) by 

from 92% (1998 preliminary data) to 100%. (Objective 15-20) 25% by 2005 (from 653 fatalities in 1996).19 

Safety Belt Use 
Increase use of safety belts from 69% (in 1998) to 92% (33% Increase national seat belt use to 90% by 2005 

improvement). (Objective 15-19) (from 68% in 1996).19 

Alcohol-Impaired Driving 
Reduce deaths caused by alcohol-related motor vehicle crashes from Reduce alcohol-related fatalities to no more 

6.1 per 100,000 persons (1997 baseline) to 4 per 100,000. (Objective than 11,000 annually by 200520 (from 15,786 
26-1a) in 1999).5 

Reduce injuries caused by alcohol-related motor vehicle crashes from 
122 per 100,000 persons (1997 baseline) to 65 per 100,000. 
(Objective 26-1b) 

Reduce the proportion of adolescents who report that they rode, 
during the previous 30 days, with a driver who had been drinking 
alcohol, from 37% (in 1997) to 30%. (Objective 26-6) 

Extend administrative license revocation laws, or programs of equal 
effectiveness, for persons who drive under the influence of 
intoxicants, from 41 states (in 1998) to all states and the District of 
Columbia. (Objective 26-24) 

Extend legal requirement for maximum blood alcohol concentration 
levels of 0.08% for motor vehicle drivers aged >_21 years, from 16 
states (in 1998) to all states and the District of Columbia. (Objective 
26-25) 

achieve objectives set out in Healthy People 2010 12 and tation Safety Board25 (see also www.ntsb.gov), the Amer
by the National Highway Traffic Safety Administration ican Medical Association,26 and DHHS.12 
(Table 1).5.18-20 In addition, the recommendations 

complement and add to information published by 
Intervention Recommendationsother groups. For example, the U.S. Preventive Services 

Task Force recommends counseling individual patients The Task Force evaluated the evidence of effectiveness 
(including adults and parents of young children) to use of 13 selected interventions to address three strategies 
occupant restraints (lap/shoulder safety belts and child for reducing injuries to motor vehicle occupants (Table 
safety seats), to wear helmets when riding motorcycles, 2): increasing the use of child safety seats, increasing 
and to refrain from driving while under the influence of the use of safety belts, and reducing alcohol-impaired 
alcohol or other drugs.21 The American Academy of driving. (See Zaza et al.16 for an explanation of how 
Pediatrics22,23 (AAP; www.aap.org) suggests ways for pedi- these interventions were selected.) Evaluations of addi
atricians to implement office-based injury prevention tional interventions are still in progress. 
counseling through The Injury Prevention Program 

(TIPP). The AAP also has model bills available, such as Interventions to Increase the Use of Child 
the Graduated Drivers' Licensing Act. The National Cen-

Safety Seats
ter for Injury Prevention and Control (Centers for Disease 

Control and Prevention) makes recommendations Child safety seats can be extremely effective. When 

through the MMWR (Morbidity and Mortality Weekly correctly installed and used, they reduce the risk of 

Report; www.cdc.gov/mmwr/) on child safety seats, safety death by 70% for infants and by 47% to 54% for 

belts, and alcohol-impaired driving. Recommendations toddlers (aged 1-4 years) and reduce the need for 

are also available from NHTSA,24 the National Transpor- hospitalization by 69% for children aged 4 years and 
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Table 2. Recommendations of the Task Force on Community Preventive Services for population-based interventions to 
reduce injuries to motor vehicle occupants 

Intervention Recommendation 

Strongly recommended 
Recommended 
Strongly recommended 
Recommended 
Insufficient evidence 

Strongly recommended 
Strongly recommended 
Strongly recommended 

Strongly recommended 
Recommended 
Strongly recommended 
Strongly recommended 
Recommendeda 

Increasing child safety seat use 
Child safety seat laws 
Community-wide information and enhanced enforcement campaigns 
Distribution and education programs 
Incentive and education programs 
Education-only programs 

Increasing safety belt use 
Safety belt laws 
Primary enforcement safety belt laws 
Enhanced enforcement programs 

Reducing alcohol-impaired driving 
.08% BAC laws 
Lower BAC laws for young or inexperienced drivers 
Maintaining the minimum legal drinking age at 21 years 
Sobriety checkpoints 
Intervention training programs for servers of alcohol beverages 

"Recommended when implemented as high-quality, face-to-face training, accompanied by strong management support. 
BAC, blood alcohol concentration 

younger.27 This section describes the Task Force's 
recommendations regarding five interventions de
signed to increase the use of child safety seats. A 
detailed review of the evidence for this section can be 
found in the accompanying article.13 

Child safety seat laws: Strongly recommended. Child 
safety seat laws require children traveling in motor 
vehicles to be restrained in federally approved child 
restraint devices (e.g., infant or child safety seats) 
appropriate for the child's age and size. The state laws, 
which vary widely, also specify the children to whom the 
law applies by age, height, weight, or a combination of 
these factors. Child safety seat laws are strongly recom
mended based on their effectiveness in reducing fatal 
and nonfatal injuries and increasing child safety seat 
use throughout the Unites States. No harms or other 
potential benefits were reported and no qualifying 
economic information was identified from the 
literature. 

Community-wide information and enhanced enforce
ment campaigns: Recommended. Community-wide in
formation and enhanced enforcement campaigns seek 
to promote use of safety seats through the use of mass 
media, mailings, child safety seat displays in public sites, 
and special enforcement strategies such as checkpoints, 
dedicated law enforcement officials, or alternative pen
alties. These campaigns target their information and 
activities to an entire community, usually geographic in 
nature. Community-wide information and enhanced 
enforcement campaigns are recommended on the basis 
that they increase child safety seat use in a variety of 
populations and settings. No harms or other potential 
benefits were reported and no qualifying economic 
information was identified from the literature. 

Distribution and education programs: Strongly recom
mended. Through distribution and education pro
grams, approved child safety seats are given, lent, or 
rented at low cost to parents. All programs also include 
educational components of varying intensities. These 
programs target parents and other caregivers who 
might need assistance in acquiring a safety seat because 
of financial hardship or poor understanding of the 
importance of using child safety seats. 

Distribution and education programs are strongly 

recommended on the basis that they increase child 

safety seat use when implemented (1) in a range of 

settings; (2) in a variety of population subgroups; and 

(3) as loan, rental, or giveaway programs. In addition, 

one study indicated a reduction in injury insurance 

claims among a population provided with safety seats by 

an automobile insurance company. No harms or other 

potential benefits were reported and no qualifying 

economic information was identified from the 

literature. 

An important implementation issue regarding distri
bution and education programs has arisen since the 
studies in this review were conducted. Because the 
integrity of child safety seats can be compromised in a 
crash, seats returned to a distribution and education 
program should not be lent to others because there can 
be no guarantee that they were not involved in a crash. 
Therefore, when implementing child safety seat distri
bution and education programs, only new, unused seats 
should be provided to all recipients. 

Incentive and education programs: Recommended. In
centive and education programs (1) provide children 
and parents with rewards and opportunities for rewards 
for the purchase and correct use of child safety seats, 
and (2) include educational components of varying 
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intensities. Incentive and education programs are rec

ommended based on their effectiveness in increasing 

child safety seat use in a variety of populations and 

settings and using various reward systems. No harms or 

other potential benefits were reported and no qualify

ing economic information was identified from the 

literature. 

Education programs: Insufficient evidence. Education 
programs provide information and teach skills to par
ents, children, or professional groups about the use of 
child safety seats. Information provides the basic foun
dation for moving people toward behavior change and 
can enhance skills, thus enabling behavior change. 
Providing information alone is rarely sufficient for 
sustained behavior change, but it is a central and 
necessary component of other interventions, such as 
community campaigns, distribution programs, and in
centive programs. 

The Task Force identified three qualifying studies 
that evaluated the effect of perinatal safety seat educa
tion programs on parents' later use of the seats for their 
children, one qualifying study evaluating the effect of a 
preschool education program on children's safety seat 
use, and two qualifying studies evaluating the effect of 
professional education on provider and system perfor
mance in health care systems and law enforcement, 
respectively. Therefore, on the basis of the (1) small 
number of available studies, and (2) variability in the 
interventions evaluated, insufficient evidence exists to 
assess the effectiveness of education programs alone in 
increasing child safety seat use. 

Interventions to Increase the Use of Safety Belts 

Safety belt use is estimated to have saved 123,000 lives 
between 1975 and 1999. If all motor vehicle occupants 
consistently wore safety belts, it is estimated that an 
additional 9553 deaths would have been prevented in 
1999 alone.2s Lap and shoulder safety belts are the 
single most effective means for occupants to reduce the 
risk of death and serious injury in a crash. They have 
been shown to reduce deaths by 45% to 60%029-31 and 
serious injury to the head, chest, and extremities by 
50% to 83%.30 Overall safety belt use in the United 
States is estimated to be 71%.32 This section reports the 
Task Force's recommendations for three interventions 
to increase the use of safety belts. A detailed review of 
the evidence for this section can be found in the 
accompanying article.l4 

Safety belt laws: Strongly recommended. Safety belt 

laws require the use of safety belts by motor vehicle 

occupants. Specific requirements (e.g., age, seating 

position, fines, exceptions) vary by state. Safety belt laws 

are strongly recommended based on their effectiveness 

in increasing safety belt use and reducing fatal and 

nonfatal injuries among adolescents and adults. Several 

studies indicated the additional benefit that laws requir
ing adult safety belt use also increase safety belt use by 
children. A potential harm of safety belt laws can be 
found in the theory that safety belt use will lead to other 
unsafe driving behaviors, thus neutralizing any benefi
cial effect that their use might confer. No studies 
reviewed, however, have shown an association between 
safety belt laws and increases in unsafe driving behav
iors. No qualifying economic information was identi
fied from the literature. 

Primary enforcement safety belt laws: Strongly recom
mended. Primary enforcement safety belt laws allow a 
police officer to stop a vehicle solely for an observed 
belt law violation. The Task Force strongly recom
mends these laws. over secondary enforcement laws, 
which allow a police officer to issue a belt law citation 
only if the vehicle has been stopped for another 
violation. The strong recommendation is based on the 
superior effectiveness of primary enforcement safety 
belt laws in increasing safety belt use and reducing fatal 
injuries compared with secondary enforcement safety 
belt laws in the United States. Potential harms and 
other positive effects considered are similar to those for 
safety belt laws in general. In addition, although differ
ential enforcement based on race or ethnicity has been 
reported as a concern, studies that looked for evidence 
of such differential enforcement found none. No qual
ifying economic information was identified from the 
literature. 

Enhanced enforcement programs: Strongly recom

mended. Enhanced enforcement programs provide in

creased rather than routine enforcement of safety belt 

laws at specific locations and times. These programs 

always include a publicity component. Enhanced en

forcement programs are strongly recommended based 

on their effectiveness in increasing safety belt use and 

reducing fatal and nonfatal injuries in a wide range of 

settings and among various populations. One program 

reported increased corollary arrests as an additional 

benefit of an enhanced enforcement program. No 

harms were reported and no qualifying economic in

formation was identified from the literature. 

Interventions to Reduce Alcohol-Impaired 
Driving 

Alcohol-related motor vehicle crashes (i.e., those in 
which the driver had a blood alcohol concentration of 
at least 0.01 g/dL) resulted in 16,068 deaths and more 
than 300,000 injuries in 2000.33 This section reports on 
the Task Force's recommendations regarding five in
terventions to reduce alcohol-impaired driving. A de
tailed review of the evidence for this section can be 
found in the accompanying article.15 
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0.08% blood alcohol concentration laws: strongly rec
ommended. These laws establish the illegal blood alco
hol concentration (BAC) of 0.08 g/dL for drivers aged 
21 years and older (lower BAC levels are established for 
drivers 20 years old and younger). The 0.08% BAC laws 
are strongly recommended based on their effectiveness 
in reducing alcohol-related crash fatalities in the 
United States. No harms or other potential benefits 
were reported and no qualifying economic information 
was identified from the literature. 

Laws that establish a lower BAC level for young and 
inexperienced drivers: recommended. These laws es
tablish a lower BAC level for young or inexperienced 
drivers than for older or more experienced drivers, 
making it illegal for the persons targeted by the law to 
drive with a BAC above the established limit. In the 
United States, the limit is 0.02% or lower, and these 
laws apply to all persons under the age of 21 years (the 
minimum legal drinking age [MLDA] in all states). In 
other countries, these laws apply to either newly li
censed drivers or newly licensed drivers under a speci
fied age. The Task Force recommends laws establishing 
a lower legal BAC for young or inexperienced drivers 
based on their effectiveness in reducing alcohol-related 
crashes in the United States and Australia. A potential 
harmful effect of these laws is that young drivers whose 
BACs exceed the legal limit for adult drivers (0.08 g/dL 
or 0.10 g/dL) may receive "zero tolerance" citations 
instead of being arrested for the more serious offense 
of driving under the influence of alcohol. One study 
reported an estimated benefit-to-cost ratio of $11 per 
dollar invested for lower legal BAC limits for young 
drivers. 

Maintaining the minimum legal drinking age at 21 
years: strongly recommended. MLDA laws specify an 
age below which the purchase and consumption of 
alcoholic beverages are not permitted. This review 
examined the effect of raising or lowering the MLDA. 
All states currently have an MLDA of 21 years. Main
taining or implementing the MLDA at 21 years rather 
than at a younger age is strongly recommended based 
on evidence from the United States, Canada, and 
Australia that the higher age requirement for legal 
drinking is effective in decreasing alcohol-related 
crashes and associated injuries among 18- to 20-year-old 
drivers. Other potential benefits include decreased 
alcohol consumption. No harms were reported and no 
qualifying economic information was identified from 
the literature. 

Sobriety checkpoints: strongly recommended. Sobriety 
checkpoints are designed to systematically stop drivers 
to assess their level of alcohol impairment. The goal is 
to deter alcohol-impaired driving by increasing the 
perceived risk of arrest. There are two types of sobriety 
checkpoints. At random breath testing (RBT) check

points, all drivers are stopped and tested for blood 
alcohol levels. RBT checkpoints are common in Austra
lia and several European countries. In the United 
States, selective breath testing (SBT) checkpoints are 
used. At these checkpoints, police must have a reason 
to suspect that the driver has been drinking (i.e., 
probable cause) before testing blood alcohol levels. 
Sobriety checkpoints are strongly recommended based 
on their effectiveness in reducing alcohol-impaired 
driving, alcohol-related crashes, and associated fatal 
and nonfatal injuries in a variety of settings and among 
various populations. Corollary arrests are a potential 
added benefit. The brief intrusion this entails into 
drivers' privacy is generally considered justified by the 
public interest served by checkpoints. Four economic 
studies were identified, all of which indicated sizeable 
economic benefits. 

Intervention training programs for servers of alcoholic 
beverages: recommended, when conducted as high-
quality face-to-face training, accompanied by strong 
management support, there is insufficient evidence of 
the effectiveness of community-wide programs. 

Server intervention training programs provide edu
cation and training to servers of alcoholic beverages 
with the goal of altering their serving practices to 
prevent patron intoxication and alcohol-impaired driv
ing. These practices can include offering food with 
drinks, delaying service to rapid drinkers, refusing 
service to intoxicated patrons, and discouraging intox
icated patrons from driving. 

Server intervention training programs are recom
mended on the basis of evidence that high-quality 
face-to-face training, when accompanied by strong 
management support, is effective in reducing the level 
of intoxication among patrons. The evidence on which 
this recommendation is based comes primarily from 
small-scale studies in which the participants may have 
been unusually motivated and the researchers had a 
high degree of control over the implementation of the 
server training. Although these findings are promising, 
they may not apply to larger, community-wide server 
training programs for which evidence is insufficient. No 
qualifying economic information was identified for 
either type of program. 

Interpreting and Using the Recommendations 

Given that motor vehicle occupant injuries are the 
leading cause of injury death among people aged 1-34 
in the United States,34 reducing the number of motor 
vehicle crashes and crash-related occupant injuries 
should be relevant to most communities. States and 
communities can compare their current motor vehicle 
injury prevention interventions and activities with rec
ommendations in this report. They can then take steps 
to ensure that existing interventions are adequately 
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implemented and funded, while considering imple
mentation of other recommended interventions. 

The Task Force recommendations can be used to 
support or expand child safety seat distribution pro
grams, bolster the use of incentives, and employ en
hanced enforcement campaigns, all in conjunction 
with community-wide education efforts. For example, 
the recommendation for child safety seat distribution 
and education programs might inform a community's 
decision to concentrate the distribution of low-cost or 
no-cost child safety seats in low-income neighborhoods, 
or to seek local sponsorship to defray the costs of seats 
distributed to needy families. In selecting and imple
menting interventions, communities should strive to 
develop a comprehensive program to reduce motor 
vehicle occupant injuries that adopts interventions 
from each of the three strategic areas and includes 
various intervention types, for example legislation, en
forcement, public education, training, and other com
munity-oriented strategies. If appropriately imple
mented, each of the approaches will contribute to 
reductions in occupant injury-related morbidity and 
mortality, and success in one area could contribute to 
improvements in the other areas as well. 

The Task Force recommended or strongly recom
mended six state public health laws. Of those, three are 
already in effect in all 50 states (i.e., laws requiring use 
of child safety seats, lower legal RAC for young or 
inexperienced drivers, and an MLDA of 21 years). In 
addition, 49 states have laws requiring use of safety belts 
(New Hampshire has no such law). As of May 1, 2001, 
the other laws reviewed by the Task Force-0.08% BAC 
laws and primary enforcement safety belt laws-had 
been enacted in 24 states and 17 states, respectively, 
plus Washington, DC and Puerto Rico. In support of 
0.08% BAC laws, the U.S. Congress included a provi
sion in the 2001 Department of Transportation and 
Related Agencies Appropriations Act35 requiring states 
to implement 0.08% BAC laws by fiscal year 2004 or risk 
losing federal highway construction funds. 

The Task Force recommendations can be used to 
promote the adoption, maintenance, or strengthening 
of state or national laws or regulations. For example, at 
the state level, injury control program directors can use 
these recommendations to develop testimony about the 
effectiveness of different traffic safety laws for presen
tation to state legislatures. State legislators and their 
staff members can use the recommendations as they 
draft, debate, and vote on new or amended legislation. 
Advocacy and community groups, both local and na
tional, can use the information to develop position 
statements about pending legislation. Health agencies 
can help educate the community about the importance 
and effectiveness of the laws and their enforcement. 
Health maintenance organizations can apply the find
ings from these reviews to the populations they care for, 
and can also use them to direct their involvement in the 

broader community and to direct the involvement of 
their foundations. 

Choosing interventions that work in general and that 

are well-matched to local needs and capabilities, then 

carefully implementing those interventions, are vital 

steps in improving use of child safety seats and safety 

belts and deterring alcohol-impaired driving. In setting 

priorities for the selection of interventions to meet 

local objectives, recommendations and other evidence 

provided in the Community Guide should be considered 

along with such local information as resource availabil

ity; administrative structures; and economic, social, and 

regulatory environments of organizations and practitio

ners. It is often useful to involve other partners in these 

efforts, such as each state's Governor's Office of High

way Safety, directors of state injury control programs in 

health departments (www.stipda.org), or local chapters 

of the National SAFE KIDS Campaign (www.safekid

s.org), the National Safety Council (www.nsc.org), and 

Mothers Against Drunk Driving (www.madd.org). Ad

ditional information about applicability and economic 

information can be found in the accompanying arti

cles.l3-15 Taking into consideration local goals and 

resources, the use of strongly recommended and rec

ommended interventions should be given priority for 

implementation or enforcement. 
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Methods for Conducting Systematic Reviews 
of the Evidence of Effectiveness and Economic 
Efficiency of Interventions to Reduce Injuries to 
Motor Vehicle Occupants 
Stephanie Zaza, MD, MPH, Vilma G. Carande-Kulis, PhD, MS, David A. Sleet, PhD, MA,

Daniel M. Sosin, MD, MPH, Randy W. Elder, MEd, Ruth A. Shults, PhD, MPH, Tho Bella Dinh-Zarr, PhD, MPH,

James L. Nichols, PhD, Robert S. Thompson, MD, and the Task Force on Community Preventive Services


Background: Motor vehicle occupant injury prevention is included in the Guide to Community Preventive 
Services because of the enormous health impact of these largely preventable injuries. This 
article describes the methods for conducting systematic literature reviews of interventions 
for three key injury prevention strategies: increasing child safety seat use, increasing safety 
belt use, and decreasing alcohol-impaired driving. 

Methods: Systematic review methods follow those established for the Guide to Community Preventive Services 
and include: (1) recruiting a systematic review development team, (2) developing a conceptual 
approach for selecting interventions and for selecting outcomes that define the success of the 
interventions, (3) defining and conducting a search for evidence of effectiveness, (4) evaluat
ing and summarizing the body of evidence of effectiveness, (5) evaluating other potential 
beneficial and harmful effects of the interventions, (6) evaluating economic efficiency, 
(7) identifying implementation barriers, (8) translating the strength of the evidence into 
recommendations, and (9) identifying and summarizing research gaps. 

Results: The systematic review development team evaluated 13 interventions for the three strategic 
areas. More than 10,000 titles and abstracts were identified and screened; of these, 277 met 
the a priori systematic review inclusion criteria. Systematic review findings for each of the 
13 interventions are provided in the accompanying articles in this supplement. 

Conclusion: The general methods established for conducting systematic reviews for the Guide to 
Community Preventive Services were successfully applied to interventions to reduce injuries to 
motor vehicle occupants. 

Medical Subject Headings (MeSH): accidents, traffic; alcohol drinking; motor vehicles; 
wounds and injuries; seat belts; community health services; decision making; evidence-
based medicine; economics; preventive health services; public health practice (Am J Prev 
Med 2001;21(4S):23-30) 

Introduction 

The U.S. Task Force on Community Preventive 
Services (the Task Force) chose the topic "motor 
vehicle occupant injury prevention" for inclusion 

in the Guide to Community Preventive Services (the Community 
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Guide) because of the enormous health impact of motor 
vehicle occupant injuries. In addition, motor vehicle 
occupant injuries are largely preventable. The Task Force 
sought evidence of the effectiveness of interventions to 
prevent these injuries by using systematic review methods. 

The Community Guide's methods for conducting sys
tematic reviews and for linking evidence to recommen
dations have been described elsewhere."2 In brief, for 
each Community Guide topic, a diverse team represent
ing a range of disciplines, backgrounds, experiences, 
and work settings conducts a review by: 

• developing a conceptual framework for organizing, 

grouping, and selecting the interventions for the 

health issues under consideration and for choosing 

the outcomes used to define success for each 

intervention; 

0749-3797/01/$-see front matter 23 
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• systematically searching for and retrieving evidence; 
• assessing the quality of and summarizing the strength 

of the body of evidence of effectiveness; 
• summarizing information about other evidence; and 
• identifying and summarizing research gaps. 

This report describes the specific methods used in the 
systematic literature reviews to determine the effective
ness of interventions to reduce motor vehicle occupant 
injuries. 

Systematic Review Development Team 

Three groups of individuals served on the systematic 
review development team: 

• The coordination team-consisting of a Task Force 
member, methodologic experts in systematic reviews 
and economics from the Community Guide Branch 
(Epidemiology Program Office, Centers for Disease 
Control and Prevention [CDC] ), and motor vehicle 
crash injury experts from the National Center for 
Injury Prevention and Control (CDC) and the Na
tional Highway Traffic Safety Administration 
(NHTSA)-drafted the conceptual framework for 
the reviews, managed the data collection and review 
process, and drafted evidence tables, summaries of 
the evidence, and the reports. 

• The consultation team reviewed and commented on 
materials developed by the coordination team and 
set priorities for the reviews. The consultants are 
motor vehicle injury experts in state and local public 
health settings, academic organizations, federal agen
cies, and voluntary organizations. These experts have 
backgrounds in medicine, public health, economics, 
health promotion intervention design and imple
mentation, health education, health policy, and 
epidemiology. 

• The abstraction team collected and recorded data 

from studies for possible inclusion in the systematic 

reviews. (See Evaluating and Summarizing the Stud

ies, below.) This team included some members of the 

coordination and consultation teams as well as grad

uate students and preventive medicine residents. 

Unless otherwise noted, in this report and in the 
articles presenting the results of the reviews3-5 the term 
"team" refers to the coordination and consultation 
teams only, because the abstraction team's role was 
limited to collecting and recording data. 

Conceptual Approach 

When developing the systematic reviews, the team first 
created a conceptual framework that included the 
following elements: 

• A graphic illustration of the problem of motor vehi
cle occupant injuries and the modifiable determi

nants of those injuries. In these reports, we refer to 
this illustration as the logic framework (Figure 1); 

• A list of candidate interventions to reduce motor 
vehicle occupant injuries (Table 1); 

• The criteria used to select interventions for review; 
• The final list of interventions evaluated; and 
• The outcomes for which evidence was to be sought 

and those that were to be used to define success and 
result in recommendations. 

Logic Framework 

To develop the logic framework, the team first illus
trated the following pathway by which motor vehicle 
occupants are injured in crashes: 

• People have access to and use vehicles; 
• Some are involved in a crash; 
• Energy is transferred from the vehicle to its occu

pants; and 
• Injuries may occur if the energy transferred is greater 

than the physiologic and anatomic capacity of the 
occupants. 

The team then added the modifiable determinants of 
those injuries on which interventions act. These deter
minants affect the pathway and each other by the 
following complex and interrelated mechanisms: 

• characteristics of populations (e.g., driving behaviors 
or specific risk factors such as age); 

• characteristics of public health, health care, or legis
lative systems (including enforcement); 

• physical environment factors (e.g., roadways); and 
• vehicle factors (e.g., presence of air bags). 

Candidate Interventions 

Using the logic framework, the team generated a list of 
candidate interventions for inclusion (Table 1). They 
listed interventions addressing each of the modifiable 
determinants (i.e., population factors, systems, physical 
environment, and vehicles). These interventions were 
grouped into strategies according to similar behaviors 
or risk factors. The logic framework and list of candi
date interventions were based, in part, on Haddon's 
matrix.6 

Criteria for Selecting Interventions for Review 

In these reviews, the team decided to exclude strategies 
that focus on changing motor vehicles themselves or 
other aspects of the physical environment. This deci
sion was made because the resources for implementing 
such interventions might not be readily available to the 
primarily public health-oriented audience of the Com
munity Guide. The team ranked the remaining strategies 
on the basis of the likelihood that the included inter
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Figure 1. Logic framework illustrating the links among interventions, modifiable determinants of motor vehicle crash injuries,
and intermediate and health outcomes.

ventions could reduce the injury burden. On the basis
of the team's recommendations, the Task Force se-
lected for review three strategies: to promote use of
child safety seats, to promote use of safety belts, and to
deter alcohol-impaired driving. These strategies were
chosen because (1) use of child safety seats and use of
safety belts are below national goals; (2) 38% of traffic
deaths involve alcohol'; and (3) not using child safety
seats, not using safety belts, and alcohol-impaired driv-
ing are among the most important contributors to
motor vehicle occupant injuries.

Within each of these three strategies, the develop-
ment team generated a comprehensive list of interven-
tions. From this list, they created a priority list of
interventions for review after polling consultants and
other experts about their perception of the importance
and practicality of the various interventions. Interven-
tions reviewed were either single component (i.e.,
using only one activity to achieve desired outcomes) or
multicomponent (i.e., using more than one related
activity). The specific interventions chosen for review
are described in each of the accompanying evidence
review articles.5

Analytic Frameworks

An analytic framework was designed for each of the
interventions in the three strategies chosen for review

 *

to illustrate the key health and other outcomes that
 *

might result from the intervention (and on which the
literature search was to concentrate), the potential
effect measures for each of those outcomes, and the
likely target populations and settings for the interven-
tion. These analytic frameworks helped to define the
study questions of interest for the intervention, the key
terms to be used in searching for evidence, and the
criteria for studies to be included in the evidence base
for the intervention.

Specific outcome and effect measures used for deter-
mining effectiveness are described in each of the
accompanying evidence review articles.5 For all three
strategies, the outcomes that were chosen to indicate

effectiveness included reductions in injury rates (both
fatal and nonfatal) and improvements in behavioral
outcomes (i.e., use of child safety seats, use of safety
belts, and alcohol-impaired driving). Improvements in
behavioral outcomes were deemed acceptable by the
team because of the following reasons:

• Child safety seats are 55% to 70% effective in pre-
venting deaths9;

 * 

• Safety belts are 45% to 60% effective in preventing
deaths and 50% to 65% effective in reducing moder-
ate-to-critical injury10; and

*

• The risk of involvement in a single-vehicle fatal crash

nearly doubles with each 0.02 g/dL increase in blood

alcohol concentration (e.g., from 0.08% to 0.10%).11
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Table 1. List of candidate interventions to reduce motor vehicle occupant injuries 

Population Interventions 

Alcohol-specific education Restraint use interventions Interventions aimed at teenaged drivers Interventions aimed at elderly drivers 
• Police department campaigns (e.g., • Child-restraint device distribution • Education for risk recognition • Recognition of risk of failing eyesight 

putting a wrecked vehicle in front of a programs • Education for risk reduction with education to decrease nighttime 
school) • Prenatal counseling or education • Graduated licensing driving and speed 

• Prom night campaigns/drug-free programs (e.g., in birthing or breast- • Older minimum driving age • Yearly license renewal with eye exam 
pledges feeding classes) • Organized competitions for rational and driving test 

• Designated driver programs • Mass-media campaigns driving skills 
• Curfews Speed control interventions 

• Required drivers' education for • Individual feedback for speed 
licensing reduction 

• Speed reduction education campaigns 

System Interventions 

Restraint use regulation Community mobilization/social Alcohol-specific regulation EMS, trauma, and hospital 
• Mandatory seat belt laws marketing to lobby and gain acceptance • Reduce response and transport times • License revocation after DUI 
• Mandatory child restraint laws for any other intervention • Enforcement of laws requiring yield • Sobriety checkpoints 

Sales restrictions •• Mandatory prenatal class education to emergency vehicles 
• Targeted, highly visible enforcement • Increase EMS training levels • Mandatory treatment for DUI 

Speed control interventions • Increase funding for EMS and trauma • Lower blood alcohol limit 
• Speed limits • Targeted, highly visible enforcement at the local level 
• Video camera surveillance and • Community volunteerism for • Brief interventions for alcohol use in 

ticketing Bystander Care programs through trauma centers 
local EMS providers (e.g., first aid) • Increase BAC testing in trauma 

centers 
• Tow-away of vehicles for convicted 

DUI offenders 

Physical Environment Interventions Vehicle Factor Interventions 

Roadway modifications Vehicle modifications Increase availability and acce ptability 
• Removal of immobile objects from of public transportation • Built-in restraints 

• Free or reduced evening fares roadsides • Ignition interlock 
• Speed bumps • Increase the number of facilities • Raised brake lights 
• Traffic circles • Ensure safety at facilities • Antilock brakes 

• Air bags 
• Passive restraints 

• Side impact protection 

BAC, blood alcohol concentration; DUI, driving under the influence; EMS, emergency medical services 

Search Strategy 

The reviews of interventions to reduce motor vehicle 
occupant injury reflect systematic searches of multiple 
databases as well as reviews of reference lists and 
consultations with experts in the field. Specific search 
strategies and inclusion criteria are provided in each of 
the accompanying evidence review articles. 3-5 The 
team searched six computerized databases (MEDLINE, 
Embase, Psychlit, Sociological Abstracts, El Compen
dex, and Transportation Research Information Services 
[TRIS]),which yielded 10,958 titles and abstracts for 
screening. Studies were eligible for inclusion if

• they were published from the originating date of the 
database through June 2000 (March 1998 for child 
safety seat interventions); 

• they involved primary studies, not guidelines or 
reviews; 

• they were published in English; 

they were relevant to the interventions selected for 
review; 
the evaluation included a comparison to an unex
posed or less-exposed population; and 
the evaluation measured outcomes defined by the 
analytic framework for the intervention. 

After screening titles and abstracts, 3653 papers were 
collected for further screening and 277 of these papers 
ultimately met the inclusion criteria. 

Individual studies were grouped together on the 

basis of the similarity of the interventions being evalu

ated and were analyzed as a group. Some studies 

provided evidence for more than one intervention. In 

those cases, the studies were reviewed for each applica

ble intervention. Interventions and outcome measures 

were classified according to definitions developed as 

part of the review process. The classification and no

menclature used in the systematic reviews sometimes 

differs from that used in the original studies. 
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Evaluating and Summarizing the Studies 

Each study that met the inclusion criteria was evaluated 
by using a standardized abstraction form (available at 
www,thecommunityguide.org) and was assessed for suit
ability of the study design and threats to validity.' On 
the basis of the number of threats to validity, studies 
were characterized as having good, fair, or limited 
execution.1,I2 Studies with limited execution were not 
included in the summary of the effect of the inter

vention. The remaining studies (i.e., those with good 
or fair execution) were considered "qualifying stud
ies." Estimates of effectiveness are based on those 
studies. 

For studies that reported multiple measures of a 
given outcome, consistently applied rules were used to 
select the "best" measure with respect to validity and 
precision. Measures that were adjusted for the effects of 
potential confounders were used in preference to 
crude effect measures. For studies with concurrent 
comparison groups, net effects were derived when 
possible by calculating the difference between the 
changes observed in the intervention and comparison 
groups. A median was calculated as a summary effect 
measure for each outcome of interest. For reporting 
bodies of evidence consisting of seven or more studies, 
an interquartile range is presented as an index of 
variability; otherwise a simple range is reported. 

Bodies of evidence of effectiveness were character
ized as strong, sufficient, or insufficient on the basis of 
the number of available studies, the suitability of study 
designs for evaluating effectiveness, the quality of exe
cution of the studies, the consistency of the results, and 
the effect size.' 

Other Effects 

The Community Guide systematic reviews of interven

tions to reduce motor vehicle occupant injury routinely 

sought information on other effects (i.e., positive and 

negative health or nonhealth "side effects"). Evidence 

of potential harms of these interventions was sought if 

they were mentioned in the effectiveness literature or if 

the team thought they were important. For example, in 

the reviews of child safety seat interventions, the team 

specifically sought information about the effect of the 

interventions reviewed on the incorrect use of the 

devices. Likewise, for reviews of legislative interventions 

to increase safety belt use, the team sought information 

about compensating behaviors that might increase risk 

and thereby negate the protective effects of the inter

vention (e.g., speeding, following distance). And, in 

interventions to reduce alcohol-impaired driving, the 

team sought information about potential infringement 

on civil rights. 

Evaluating Economic Efficiency 

For all interventions that are recommended or strongly 
recommended by the Task Force, the team conducted 
systematic reviews of the evidence of economic effi
ciency (see Appendix).',' These reviews are provided to 
help decision makers choose among recommended 
interventions. 

The general methods for conducting systematic re
views of economic efficiency have been previously re
ported2 and are summarized here as they were adapted 
for the review of interventions to prevent motor vehicle 
occupant injury. The four basic steps are the following: 

• searching for and retrieving evidence, 
• abstracting and adjusting the economic data, 
• assessing the quality of the identified economic evi

dence, and 
• summarizing and interpreting the evidence of eco

nomic efficiency. 

Searching for and Retrieving Economic Evidence 

The databases MEDLINE, TRIS, CHID, NTIS, Embase, 
El Compendex, PsycINFO, Social Science Search, So
ciological Abstracts, ECONLIT, and Dissertation Ab
stracts were searched for the period 1970-1998. In 
addition, the references listed in all retrieved articles 
were reviewed and experts were consulted. Most of the 
included studies were either government reports or 
were published in journals. To be included in the 
review a study had to: 

• be a primary study rather than, for example, a 
guideline or review; 

• take place in an Established Market Economya; 
• be written in English; 
• meet the team's definitions of the recommended and 

strongly recommended interventions; 
• use economic analytical methods such as cost analy

sis, cost-effectiveness analysis, cost-utility, or cost-
benefit analysis (see Appendix); and 

• itemize program costs and costs of illness or injury 
averted. 

Abstracting and Adjusting the Economic Data 

Two reviewers read each study that met the inclusion 
criteria. Any disagreements between the reviewers were 
reconciled by consensus of the team members. A 
standardized abstraction form (available at www.the 

"Established Market Economics as defined by the World Bank 
include Andorra, Australia, Austria, Belgium, Bermuda, Canada, 
Channel Islands, Denmark, Faeroe Islands, Finland, France, Ger
many, Gibraltar, Greece, Greenland, Holy See, Iceland, Ireland, Isle 
of Man, Italy, Japan, Liechtenstein, Luxembourg, Monaco, The 
Netherlands, New Zealand, Norway, Portugal, San Marino, Spain, St. 
Pierre and Miquelon, Sweden, Switzerland, the United Kingdom, and 
the United States. 
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Table 2. Example of economics summary table 

-Authors -Method -Study Location, -Interventions Studied -Reported Currency and Base Year -Adjusted Currency and -Quality Category 
-Authors 
Affiliation 
-Funding Source 

-Reported or 
Calculated 
Summary 

-Setting Type, 
-Population 
Description, 

-Comparisons -Costs Included 
-Benefits Included 
-Reported Summary Measure 

Base Year 
-Adjusted Value 
Summary Measure 

-Quality Score

-Notes 

-Pub. Date, Measure -Follow-up -Reported Effect Size -Benefit/cost ratio 
-Study Period Period -Notes 

Sobriety Checkpoints - Selective Breath Testing 

-Miller, TR -Cost benefit -United States -A hypothetical one-year -1993 US dollars -1997 US dollars (annual) -Very good 
analysis campaign of intensive, 

-Children's Safety -Hypothetical four-hour sobriety -Costs included personnel, equipment, travel -Benefits: $9.2 million -94 
Network -Net benefit community checkpoints, 156 delay, trial and punishment, mobility loss. Costs: $1.6 million 
Economics & (annual) checkpoints per year, Net benefit: $7.6 million -Note: This study uses 
Insurance -100,000 licensed at a staffing level of 10 -Benefits included averted medical care costs, survival value from 
Resource Center drivers officers per checkpoint property damage, future earnings, and quality -Benefit/cost ratio°: $6 50 willingness-to-pay 

(BAC>.10%) of life studies. 
-Not reported -Not reported 

-No comparison group -Benefits: $7.90 million 
-1998 Costs: $1.37 million 

Net benefit: $6.52 million 
-Not reported 

-Effect size': 15% reduction in alcohol-
attributable crashes 

° This effect size is an estimate by the authors based on a literature review, which suggested that a generously funded, intensive checkpoint program can be expected to reduce alcohol-attributable 
crashes by about 15%. 

Benefit/cost ratios are provided as a stand-alone piece of information and should not be used to rank interventions unless (1) there is a known budget constraint; (2) the interventions are

mutually independent; and (3) interventions exhibit constant returns to scale (an increase in intervention inputs yields an equivalent increase in output).


communityguide.org) was used for abstracting data. Barriers 
For those studies conducting cost-effectiveness and 

Information about barriers to implementation of the
cost-utility analysis, results were adjusted to approxi

interventions was abstracted from reviewed studies,
mate the analysis to the reference case suggested by the 

evaluated on the suggestion of the team, or both.
Panel on Cost-effectiveness in Health and Medicine.13 

Information on barriers did not affect recommenda-
Results from cost-benefit analyses were adjusted for 

tions of the Task Force but is provided to assist readers
currency and base-year only. When feasible, results 

contemplating implementation of the interventions.
were recalculated if the discount rate used in the study 
was other than 3%. 

Translating Strength of Evidence into 
Assessing the Quality of the Evidence Recommendations 

Quality of study design and execution was systematically The Task Force recommendations presented in the 

assessed across five categories: study design, cost data, accompanying article14 are based on the evidence 

outcome measure, effects, and analysis. By subtracting gleaned from the systematic reviews conducted in ac

points for each limitation from a perfect score of 100, cordance with these methods. The strength of each 
study quality was characterized as very good (90-100), recommendation is based on the strength of the evi

good (80-89), satisfactory (60-79), or unsatisfactory dence of effectiveness (e.g., an intervention is "strongly 

(less than 60). Results from unsatisfactory studies were recommended" when there is strong evidence of effec

not presented. tiveness, and an intervention is "recommended" when 
there is sufficient evidence).' Other types of evidence 
can also affect a recommendation. For example, evi-

Summarizing the Body of Evidence dence of harms resulting from an intervention might 

The findings about the economic efficiency of interven- lead to a recommendation that the intervention not be 

tions are presented in summary tables. The summary used if adverse effects outweigh improved outcomes. In 

tables include information on seven aspects of each general, the Task Force does not use economic infor

included study. Table 2 provides an example of a mation to modify recommendations. 

summary table. A finding of insufficient evidence of effectiveness 

Ratios or net present values (i.e., the discounted net should not be seen as evidence of ineffectiveness. It is 

benefit or net cost obtained from cost-benefit analysis) important for identifying areas of uncertainty that 

are pooled in ranges in those cases in which the require additional research. In contrast, adequate evi

intervention definition, population at risk, and compar- dence of ineffectiveness leads to a recommendation 

ator match across studies. that the intervention not be used. 
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Summarizing Research Gaps 

Systematic reviews in the Community Guide identify 
existing information on which to base public health 
decisions about implementing interventions. An impor
tant additional benefit of these reviews is identification 
of areas in which information is lacking or of poor 
quality. To summarize these research gaps, remaining 
research questions for each intervention evaluated 
were first identified. Where evidence of effectiveness of 
an intervention was sufficient or strong, remaining 
questions about effectiveness, applicability, other ef
fects, economic consequences, and barriers were sum
marized. Where evidence of effectiveness of an inter
vention was insufficient, remaining questions about 
only effectiveness and other effects were summarized. 
Applicability issues were summarized only if they af
fected the assessment of effectiveness. The team de
cided that it would be premature to identify research 
gaps in economic evaluations or barriers before effec
tiveness was demonstrated. 

For each category of evidence, issues that had 
emerged from the review were identified, based on the 
informed judgment of the team. Several factors influ
enced that judgment. When a conclusion was drawn 
about evidence, the team decided if additional issues 
remained. Specifically, 

• If effectiveness was demonstrated by using some but 
not all outcomes, all other possible outcomes were 
not necessarily listed as research gaps. 

• If the available evidence was thought to be general
izable, all subpopulations or settings where studies 
had not been done were not necessarily identified as 
research gaps. 

•Within each body of evidence, the team considered 
whether there were general methods issues that 
would improve future studies in that area. 

The Reviews of Evidence 

This article describes the general methodologic ap
proach used in the systematic reviews of interventions 
to reduce motor vehicle occupant injury. The accom
panying articles3-5 present the supporting evidence on 
which the Task Force based its recommendations about 
these interventions.14 Each article describes the scope 

and extent of the problem studied, discusses the con

ceptual approach to the review of evidence for the 

interventions studied, and presents additional informa

tion about methodology specific to the review of those 

interventions, in addition to giving a detailed report on 

the findings for each intervention. 
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Appendix 
Economic Efficiency 

The Community Guide provides information on two 
kinds of economic efficiency: allocative and productive. 
In simplified terms, allocative efficiency deals with 
decisions about what mix of outputs (goods or services) 
maximizes societal welfare. In the public health arena, 
these decisions often involve making choices about 
which program to pursue. For example, assuming fixed 
resources, a police department may have to make 
choices between assigning personnel to sobriety check
points or to other duties. If new personnel cannot be 
hired, the costs and benefits of the options must be 
contrasted. Cost-benefit analysis provides information 
on the balance between a program's costs and its net 
societal benefit and can inform these decisions. 

Considerations in achieving productive efficiency 
involve decisions about the best mix of inputs (resourc
es) to use to produce the desired good or service in an 
efficient manner. Choices must be made because of 
limited resources. For example, once the decision to 
implement sobriety checkpoints (the desired service) 
has been made, different alternatives about how many 
officers to assign to this work (the best mix of inputs) 
may need to be considered. The choice may be between 
using many officers working at multiple checkpoints all 
over the city and using a few officers in critical loca
tions. Although the first alternative may be highly 
effective, the second may be less costly. Cost-effective
ness analysis is used to answer the question, "Given a 
desired goal, what is the cost-effectiveness of the various 
approaches to reaching that goal?" 

Types of Economic Analysis 

Cost analysis is the valuation of all the resources con
sumed by the intervention. Summary measures of a cost 

analysis include total cost, average cost, and cost per 
outcome. Total cost is the sum of resource costs of the 
intervention. Average cost is the total cost of the 
intervention per person reached by the intervention. 
Cost per outcome is the total cost of the intervention 
divided by an intermediate outcome such as additional 
children using safety seats. Those studies reporting 
ratios such as program cost per quality-adjusted life year 
(QALY) were also classified as cost analyses because the 
numerator included only the program costs and did 
not include the cost saving from averted illness or 
injury. 

Cost-effectiveness analysis always involves the compari
son of two interventions, a proposed intervention "A" 
and a comparator, intervention "B." The comparator 
can be an alternative intervention or the status quo 
(which could be doing nothing). The cost-effectiveness 
ratio is the net cost of A compared with B, divided by a 
measure of the effectiveness, such as illness or injury 
averted. Net cost is the difference of net intervention 

costs minus cost savings from averted illness or injury. 

Net program cost is the difference of the costs of A 
minus the costs of B. Cost savings from averted disease 
or injury is the cost of illness or injury within interven
tion A minus the cost of illness or injury within inter
vention B. 

Cost-utility analysis is a variation of cost-effectiveness 
analysis, in which the health outcome measure is 
QALYs. 

Cost-benefit analysis compares the costs and benefits of 
two programs in monetary terms. The net benefit ratio 
is the difference between program cost (of intervention 
A when compared with intervention B) and benefits 
(dollar value of the outcome from intervention A when 
compared with dollar value of the outcome from inter
vention B). 
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Reviews of Evidence Regarding Interventions to 
Increase Use of Child Safety Seats 
Stephanie Zaza, MD, MPH, David A. Sleet, PhD, MA, Robert S. Thompson, MD, Daniel M. Sosin, MD, MPH, 
Julie C. Bolen, PhD, MPH, and the Task Force on Community Preventive Services 

Background: In 1998, nearly 600 child occupants of motor vehicles aged younger than 4 years died in 
motor vehicle crashes. Yet approximately 29% of children aged 4 years and younger do not 
ride in appropriate child safety seat restraints, which, when correctly installed and used, 
reduce the need for hospitalization in this age group by 69% and the risk of death by 
approximately 70% for infants and by 47% to 54% for toddlers (aged 1 to 4 years). 

Methods: The systematic review development team reviewed the scientific evidence of effectiveness 
for five interventions to increase child safety seat use. For each intervention, changes in the 
use of child safety seats or injury rates were the outcome measures evaluated to determine the 
success of the intervention. Database searching was concluded in March 1998. More than 3500 
citations were screened; of these citations, 72 met the inclusion criteria for the reviews. 

Results: The systematic review process identified strong evidence of effectiveness for child safety seat 
laws and distribution plus education programs. In addition, community-wide information plus 
enhanced enforcement campaigns and incentive plus education programs had sufficient 
evidence of effectiveness. Insufficient evidence was identified for education-only programs 
aimed at parents, young children, healthcare professionals, or law enforcement personnel. 

Conclusions: Evidence is available about the effectiveness of four of the five interventions we reviewed. 
This scientific evidence, along with the accompanying recommendations of the Task Force 
elsewhere in this supplement, can be a powerful tool for securing the resources and 
commitment required to implement these strategies. 

Medical Subject Headings (MeSH): accidents, traffic; motor vehicles; wounds and injuries; 
infant equipment; protective devices; community health services; decision making; evi
dence-based medicine; economics; preventive health services; public health practice (Am 
J Prev Med 2001;21(4S):31-47) 

Introduction vehicle occupants aged 14 and younger were injured in 
crashes.2 

M
otor vehicle crash-related injuries kill more 

For children aged birth to 4 years, child safety seats
children than any other single cause in the

can be extremely effective. When correctly installed
United States.' In 1998, a total of 1765 child and used, child safety seats reduce the need for hospi

occupants aged 14 years and younger died in motor talization in this age group by 69%3 and the risk of
vehicle crashes; of those, 33% were children younger death by approximately 70% for infants and by 47% to
than 4 years.' In 1999, an estimated 272,000 motor 54% for toddlers (aged 1 to 4 years).' If all child 

passengers aged 4 years and younger were restrained, 
each year an additional 162 lives could be saved and

From the Division of Prevention Research and Analytic Methods, 
20,000 injuries could be prevented .1,6 Epidemiology Program Office (Zaza), Division of Unintentional 

Injury Prevention (Sleet), Office of the Director (Sosin), National Approximately 29% of children aged 4 years and 
Center for Injury Prevention and Control, and Division of Adult and younger do not ride in appropriate restraints, placing
Community Health, National Center for Chronic Disease Prevention 

them at twice the risk of fatal and nonfatal injuries of and Health Promotion (Bolen), Centers for Disease Control and 
Prevention, Atlanta, Georgia; Task Force on Community Preventive those riding restrained.2.7°s In addition, approximately 
Services and The Department of Preventive Care, Group Health 85% of children riding in child safety seats are improperly
Cooperative of Puget Sound (Thompson), Seattle, Washington 

restrained.' Seating position imposes an additional risk Address correspondence and reprint requests to: Stephanie Zaza, 
MD, MPH, Community Guide Branch, Centers for Disease Control factor: In passenger vehicles, children aged 12 years and 
and Prevention, 4770 Buford Highway, MS-K73, Atlanta, GA 30341. younger are 36% less likely to die in a crash if seated in the
E-mail: szaza@cdc.gov. 

The names and affiliations of the Task Force members are listed in back seat.10
the front of this supplement and at www.thecommunityguide.org. Some groups of children are more at risk than 
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Figure 1. Conceptual approach: interventions to improve child safety seat use.

others. Child safety seat use is lower among rural
populations and low-income families. 8.11-13 Lack of
access to affordable child safety seats might contribute
to lower usage rates among low-income families. How-
ever, when they do own a safety seat, 95% of low-income
families use it,5,14-16 suggesting that strategies to in-
crease the availability of free or low-cost child safety
seats might be effective.

Given the high burden of fatal and nonfatal injury
imposed on children by motor vehicle crashes, the
effectiveness of child safety seats in reducing those
injuries, and the continued low rate of correct use of
child safety seats, we sought to identify which popula-
tion-based interventions among those currently in use
or contemplated by the public health community are
most effective. As part of the Guide to Community Preven-
tive Services (the Community Guide), we conducted sys-
tematic literature reviews to determine the effectiveness
of population-based interventions to improve the use of
child safety seats among children aged birth to 4
years.17-19

Methods

The general methods for conducting systematic reviews for
the Community Guide have been described in detail else-
where.17,20.21 The specific methods for conducting reviews of
interventions to reduce motor vehicle occupant injuries are
also described in detail elsewhere in this issue.18 This section
briefly describes the specific methods to define the concep-
tual approach, search strategy, intervention selection, and
outcome determination for interventions to improve the use
of child safety seats.

The general conceptual model used to evaluate the effec-
tiveness of interventions to improve the use of child safety
seats is shown in Figure 1. Interventions are designed to
increase the possession and correct use of child safety seats. In
turn, increased use of child safety seats reduces fatal and
nonfatal injuries.

 *

The systematic review development team (see author list

and Consultation Team, in Acknowledgments) reviewed the

scientific evidence of effectiveness for five interventions: child

safety seat laws, community-wide information and enhanced

enforcement campaigns, distribution and education pro-

grams, incentive and education programs, and education-

only programs. For each of these interventions, changes in
the use of child safety seats or injury rates were the outcome

measures evaluated to determine the success of the interven-
tion. Observed use of child safety seats was the preferred

measure and was used when available. Some studies only

provided parent-reported use, however. The measure used is

specified in the evidence tables, available at the website

(www. thecommunityguide.org) .

Inclusion criteria for searching the literature are described

in the accompanying methods article.18 These were the first

interventions reviewed by the systematic review team, and

database searching was concluded in March 1998. More than
3500 citations were screened; approximately 600 studies were

retrieved for detailed screening. Of these studies, 72 met the

inclusion criteria for the reviews.

Results. Part I. Intervention Effectiveness and
Economic Efficiency
Child Safety Seat Laws

Child safety seat laws require children traveling in
motor vehicles to be restrained in federally approved
safety seats appropriate for the child's age and size.
Legislation also specifies the children to whom the law
applies by age, height, weight, or a combination of
these factors.

Although all states currently have child safety seat
laws, a better understanding of the evidence about the
effectiveness of these laws will help policymakers in
their efforts to strengthen these regulations. In addi-
tion, differences in effectiveness based on the variability
in state laws might bolster efforts to maintain or
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Table 1. Child safety seat laws: descriptive information about included papers 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 

Papers reporting on an already-included study 
Actual number of qualifying papers 

Study designs 
Time series with concurrent comparison group 
Time series, no concurrent comparison group 
Before-after with concurrent comparison group 
Nonparametric modeling 

Outcomes reported 
Fatal injuries 
Fatal and nonfatal injuries (or nonfatal injuries only) 
Child safety seat use 

strengthen some state laws and to reduce gaps in 
coverage and protection for some children. 

Reviews of evidence 

Effectiveness. Our search identified 25 reports on the 
effectiveness of child safety seat laws.22-46 Descriptive 
information about the quality, study design, and out
come measures from these reports is provided in 
Table 1. Details of the nine independent, qualifying 
studies27-29,34,37,40-43 are available at the website 
(www.thecommunityguide.org). 

The nine studies represent evaluations of child safety 
seat laws in the 50 states (the District of Columbia and 
Puerto Rico were not studied) that went into effect 
between 1978 (Tennessee) and 1986 (Alaska). The 
main characteristics of the laws are: 

• Primary enforcement. All laws allow for primary enforce
ment, that is, a driver can be stopped for the sole 
purpose of being cited and fined for failure to 
comply with the child safety seat law. 

• Age requirements. The laws apply to children of various 
ages (e.g., some apply to children up to the age of 1 
year, whereas others apply to children up to the age 
of 5 years). 

• Seating position. One study specified that the law 
applied only to children in the front seat; the remain
der of the studies did not specify seating requirements. 

• Penalties. The various laws allowed for penalties, rang
ing from an oral warning to a $25 fine. 

Number of studies 

2522-46 

1422-26,30-32,35,36,38,39,44,46 

1127-29,33,34,37,40-43,45 

233,45 

927-29,34,37,40-43 

528,29,34,41,42 

237 ,40 

1 43 

127 

327,41,42


528 , 29 , 34 , 37 , 41


340,41,43


None of the studies described activities related to the 
law such as child safety seat loan programs for low-
income families, levels of enforcement, or publicity 
about the law. Summary effects of the systematic review 
for each of the outcomes of interest, measured from 1 
to 12 years after enactment, are presented in Table 2. 

Among the studies that evaluated the laws' effects on 
injury rates, no differences were observed in the effect 
size on the basis of the age of children who were 
required to be in safety seats. Too few studies reported 
enough information about other requirements of the 
laws (e.g., seating position, penalties, enforcement pro
visions) to determine whether decreases in injury rates 
varied because of these factors. Moreover, there were 
too few studies from each state to allow us to determine 
whether specific state laws affected injury rates 
differently. 

Applicability. The same body of evidence was used to 
evaluate the applicability of these laws in different 
settings and populations. In these studies, all 50 states 
were represented, and most studies analyzed data from 
statewide crash reporting files. Therefore, the evidence 
of effectiveness should be applicable to most child 
passengers in the United States. However, none of the 
studies adequately described the study population in 
terms of age, gender, race, socioeconomic status, re
gion of the state, or other parameters. In addition, 
none of the studies described the crash reporting 
systems in adequate detail to determine the extent to 

Table 2. Effectiveness of child safety seat laws on various outcomes: summary effects from the body of evidence 

Number of 
outcome measures Median change Range 

327,41,42 

528 , 29 , 34, 37 , 41 

340,41,43 

35% decrease 
17.3% decrease 
13.0% increase 

25.0%-57.3% decrease 
10.5%-35.9% decrease 
5.0%-35.0% increase 

Outcome 

Fatal injuries 
Fatal and nonfatal injuries combined 
Child safety seat use 
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Table 3. Community-wide information and enhanced enforcement campaigns: descriptive information about included 
papers 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 
Study designs 

Nonrandomized group trial 
Time series, no concurrent comparison group 
Before-after, no concurrent comparison group 

Outcomes reported 
Child safety seat use 

which these systems are valid and representative of 
crashes in their respective state populations. Therefore, 
differences in effectiveness for various subgroups of the 
population could not be determined. 

Other positive or negative effects. No harms or other 
beneficial effects of child safety seat laws were identified 
from the literature. 

Economic. No studies were found that met the require
ments for inclusion in a Community Guide review.18 

Barriers to intervention implementation. Child safety 
seat laws have been enacted in all 50 states and the 
District of Columbia. Experts in child passenger safety 
may encounter political barriers to strengthening the 
requirements of laws or to implementing or enhancing 
enforcement of existing laws, especially in the absence 
of data on how variations in existing laws are related to 
outcomes. 

Conclusion. There is strong evidence of the effective
ness of child safety seat laws to reduce fatal and nonfatal 
injuries and to increase child safety seat use, according 
to the rules of evidence used for the Community Guide. 

Community-Wide Information and Enhanced 
Enforcement Campaigns 

Community-wide information and enhanced enforce
ment campaigns target information about child safety 
seats and child automobile safety to an entire commu
nity, usually geographic in nature. These campaigns use 
mass media; information and publicity; safety seat dis
plays in public sites to promote use; and special en
forcement strategies such as checkpoints, dedicated law 
enforcement officials, or alternative penalties (e.g., 
informational warnings instead of citations). Effective 
community-wide information and enhanced enforce
ment campaigns can complement and build on the 
benefit provided by child safety seat laws. 

Reviews of evidence 

Effectiveness. Our search identified 14 studies evaluat
ing community-wide information and enhanced en-

Number of studies 

1447-60 
1047-49,51,55-60 

450,52-54 

150 

c253,54 

152 

450,52-54 

forcement campaigns. 47-60 Descriptive information is 
provided in Table 3. Details of the four qualifying 
studies50,52-54 are available at the website 
(www.thecommunityguide.org). 

The informational techniques used in the campaigns 
studied included paid advertisements, public service 
announcements, commentaries by community leaders 
on local television and radio programs, newspaper 
articles and editorials, displays of safety seats in public 
locations, and direct mailings of information about the 
importance and correct use of child safety seats. In 
three studies conducted in states with existing child 
safety seat laws, 50,53,54 enhanced enforcement compo
nents included institution of checkpoints, assignment 
of law enforcement officers dedicated to enforcing the 
safety seat use law, and alternative penalties instead of 
citations, for example, informational warnings or 
vouchers to waive fines if the driver purchases a safety 
seat. The settings for the four campaigns in this analysis 
included cities, suburbs, and states. Design and imple
mentation of campaigns involved numerous commu
nity organizations and government agencies such as 
public safety and public health offices, schools, advo
cacy organizations, and parent groups. 

The median difference in safety seat use for these 
four studies was an increase of 12.3% (range, 3.8% to 
20.8% increase) over baseline rates, measured from 1 
to 6 months after the program began. The range of 
effect sizes followed the baseline safety seat use rates 
among the intervention groups across the four studies. 
A study with one of the lowest baseline safety seat use 
rates (13.6%)53 observed the smallest post-intervention 
effect (3.8% increase); this study was conducted in 
Tennessee in 1977 and 1978, early in the development 
of safety seat use improvement programs and in con
junction with enactment of the first mandatory child 
safety seat use law in the United States. A study with a 
higher baseline use rate (20.4%)52 observed a signifi
cant increase in use, to 34.1% (difference, 13.7% 
increase). Two studies with much higher baseline rates 
(63.4% and 65.2%, respectively)50,54 had post-interven
tion rates of 76.5% and 86.0%, respectively. 
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Table 4. Child safety seat distribution and education programs: descriptive information about included papers 

Number of studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 
Study designs 

Randomized controlled trials 
Nonrandomized group trials 
Nonrandomized individual trials 
Time series, no concurrent comparison group 
Before-after, no concurrent comparison group 
Cross-sectional survey 

Outcomes reporteda 
All fatal and nonfatal injuries 
Correct child safety seat use 
Possession of child safety seats 

'Some papers reported more than one independent outcome measure. 

Three campaigns were implemented in communities 
with existing child safety seat laws.50°53'54 Two of these 
interventions"," included messages about enhanced 
enforcement or the threat of enforcement in their mass 
media components, and they reported increases in 
child safety seat use of 13.1% and 20.8%, respectively. 
The intervention that did not use or publicize en
hanced enforcement53 reported a 4.4% increase in 
safety seat use. 

Applicability. The same body of evidence was used to 
evaluate the applicability of these campaigns in differ
ent settings and populations. These four studies were 
conducted in the United States, Canada, and Australia 
and involved populations at all socioeconomic levels. 
Parents of children from birth to 11 years of age were 
targeted. Two studies53,54 were conducted statewide 
and, although the literature did not clarify the targeted 
populations, they likely included urban, suburban, and 
rural populations. No study reported the racial or 
ethnic makeup of the study population. 

Other positive or negative effects. Community-wide infor
mation and enhanced enforcement campaigns can 
increase public awareness of child safety seat laws and 
the dangers of unrestrained travel. Such awareness 
might be an important predisposing factor for other 
interventions. Additional benefits of enhanced enforce
ment might be increased detection and arrest for 
alcohol-impaired driving and other offenses. No nega
tive effects of community-wide information and en
hanced enforcement campaigns were identified for 
evaluation in this review. 

Economic. No studies were found that met the require

ments for inclusion in a Community Guide review.18 

Barriers to intervention implementation. Barriers to 

implementing community-wide information and en

hanced enforcement campaigns were not identified in 

the literature but might include the cost of developing 

1714,15,61-75 

715,61,55,66,63,70,73 

14,62-64,61014,62_64,67,69,71,72,74,75 

267,72


214,69


263,71


262,64


174


175


174 
1314.62.64.67.69.71.7274.75 

7 14,63,75 

and disseminating public information and education 
material; cost of television and radio announcements; 
as well as enlisting the support and cooperation of the 
media, police departments, and other community lead
ers. Training enforcement personnel on the impor
tance of enforcing child-restraint device laws and the 
additional burden on court systems resulting from 
increased law enforcement may also be barriers to 
implementing these programs. 

Conclusion. According to the rules of evidence used 
for the Community wide, there is sufficient scientific 
evidence to show that community-wide information 
and enhanced enforcement campaigns are effective in 
increasing child safety seat use. 

Distribution and Education Programs 

Distribution and education programs provide child 
safety seats to parents through a loan, low-cost rental, or 
giveaway of an approved safety seat. All programs also 
include an educational component, the intensity of 
which varies among programs. 

Parents with financial hardship or a poor under
standing of the importance of acquiring and using a 
safety seat might be more likely to use child safety seats 
if they receive financial assistance and safety education. 
This review sought to determine the effectiveness of 
providing low-cost or free safety seats to parents as a 
means of increasing the use of safety seats. 

Reviews of evidence 

Effectiveness. Our search identified 17 papers on the 
effectiveness of distribution and education pro
grams.' 4,15,61-75 Descriptive information about these 

papers is provided in Table 4. Details of the 10 quali
fying papers14,62-64,67,69,71,72,74,75 are available at the 
website (www.thecommunityguide.org) and are pro
vided as an example in the Appendix. 

These 10 programs provided free loaner child safety 
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Table 5. Effectiveness of child safety seat distribution and education programs on various outcomes: summary effects from 
the body of evidence 

Number of 
Outcome outcome measures Median change Ranges 

All fatal or nonfatal injuries 174 NA 6.4% decrease 
Correct child safety seat use 

Earliest post-intervention assessment 1 14 64 67 69 71 72 74 7562, , , , , ,, , 22.6% increase 4.0%-62.3% increase 
(range, birth-2 years) 
Follow-up assessment (range, 1-10 months 14 71 723 , , 6.0% increase 2.1% decrease to 7.0% increase 
after first assessment) 

Possession of child safety seats 14 63 71 755 , ,, 51.0% increase 16.0%-93.0% increase 

'When 7 or more outcome measures were available, an interquartile range is presented. 
NA, not applicable. 

seats, low-cost rentals, or direct giveaways. In addition grams were implemented. Therefore, in populations 
to providing the safety seats, all programs also gave that already have high rates of safety seat use, the level 
parents information on proper usage to increase the of effectiveness of distribution and education programs 
likelihood that the safety seats would not only be used might be lower than the results found in this review. In 
but also be used correctly. The instructional compo- addition, only three of the nine papers reported the 
nent varied considerably in terms of content of infor- effectiveness of such programs for children older than 
mation, duration and intensity of education, methods 9 months; the median increase in safety seat use for 
used, and the number of methods used. For example, these three studies was 2.1% (range, 1.1% to 27.0% 
some programs simply provided instruction or written increase).64,69,74 Moreover, no papers reported race or 
materials (e.g., brochures or pamphlets) on how to use ethnicity of the study population. 
the safety seat, whereas others used various educational 

Other positive or negative effects. Because distribution
and behavioral techniques such as active involvement 

programs increase the number of seats available, these
in discussions, problem solving, safety seat use demon-

programs might also result in increases in misuse of
strations, and rehearsal of skills for correct use of safety 

safety seats, particularly among new users. None of the
seats. Programs were implemented in hospitals, clinics, 

identified studies measured misuse of safety seats after
and homes and through insurance companies and were 

distribution programs, and our search did not identify
primarily targeted to parents of infants rather than 

any studies that looked at the likelihood of misuse after
older children. 

this intervention or at the issue of defective used seats. 
Summary effects from the systematic reviews for each 

outcome of interest are presented in Table 5. Nine of Economic. No studies were found that met the require-
the ten papers reported the effect of these programs on ments for inclusion in a Community Guide review.18 
either the correct use or self-reported use of safety seats 

Barriers to intervention implementation. Several po
(Table 5). In addition, one paper74 evaluated a give

tential barriers to implementing child safety seat distri
away program sponsored by an automobile insurance 

bution and education programs are described in the
company and observed a significant decline in injury 

literature. Implementing organizations need to con-
rates among the children of policyholders (Table 5), 

sider potential liability; the initial expense for purchas
and four 14,63,71,75 evaluated the programs' effects on 

ing seats; cleaning and storage of child safety seats; and
possession of safety seats (Table 5). Overall, all studies 

training of personnel to provide education and to
showed either a reduction in fatal and nonfatal injuries 

distribute child safety seats. In addition, some child
or an increase in child safety seat use, or both. 

safety seats might be incompatible with certain vehicles. 
Applicability. The same body of evidence was used to 

Conclusion. Strong evidence shows the effectiveness of
evaluate the applicability of these programs in different 

child safety seat distribution and education programs in
settings and populations. 14'62-64,67,69,71,72,74,75 Distribu

improving child safety seat use, according to the rules
tion programs were effective when implemented in 

of evidence used for the Community Guide. Additional
hospitals and clinics, as part of postnatal home visita

supportive evidence indicates a decline in injury claims
tion, and when provided by an automobile insurance 

made to an insurance agency and increases in posses-
company. In addition, they were effective among ur

sion of child safety seats.
ban, suburban, and rural populations and among afflu

ent and poor populations. Studies were conducted in 
Incentive and Education Programs

the United States, Canada, Australia, and Sweden with 

similar results. Incentive and education programs reward parents for 
Few studies measured baseline use rates before pro- obtaining and correctly using child safety seats or 
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Table 6. Child safety seat incentive and education programs: descriptive information about included papers 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 
Study designs 

Randomized group trial 
Time series, no concurrent comparison group 

Outcomes reported 
Correct child safety seat use 

directly reward children for correctly using safety seats. 
These programs include educational components of 
varying intensity. If incentives and education programs 
are effective in increasing use in the short-term, they 
might also provide the impetus for some parents to 
continue using safety seats beyond the program. 

Reviews of evidence 

Effectiveness. Our search identified five reports on the 
effectiveness of incentive and education programs. 76-80 
Descriptive information on these studies is provided in 
Table 6. Details of the four qualifying papers 76,78-80 are 
available at the website (www.thecommunityguide.org). 

The reward used and the reward distribution method 
varied in the four studies. Rewards varied from inex
pensive trinkets, stickers, or coupons for fast food meals 
or movies to relatively expensive prizes donated by 
community merchants. Rewards were contingent on 
the parent or caregiver's correct use of safety seats at 
the time of observation. Rewards were distributed con
stantly over the period of the programs (range of 
program implementation, 1 to 5 months). In all four 
programs, rewards were provided to randomly selected 
eligible participants. In three programs, smaller re
wards were also distributed to all eligible 
participants.78-80 

All of the programs included an educational compo
nent. This component varied considerably in terms of 
information content, duration and intensity of educa
tion, methods used, and the number of methods used. 
For example, some programs simply provided informa
tion about the reward program itself, whereas others 
provided information about the effectiveness of safety 
seats or existing laws mandating safety seat use. Some 
programs provided limited information (e.g., bro
chures or pamphlets), whereas others used various 
educational and behavioral techniques such as rein
forcement of desired behaviors, educational videos, 
feedback on correct use, pledge cards, and information 
to parents about safety seat use. These studies included 
programs that were implemented in daycare centers 
and community-wide. 

The median overall difference in safety seat use over 
time for all of the studies was a 9.9% increase (range, 
4.8% to 36.0% increase), measured between 1 and 4.5 

Number of studies 

576-8°


1 77


476 , 78-80


180


376,78,79


476 , 78-80 

months after the intervention was stopped. The effec
tiveness of incentive programs beyond 4.5 months has 
not been evaluated. Baseline rates were similarly low in 
all four studies (median, 25.9%; range, 11.37% to 
48.0%). 

Applicability. The same body of evidence was used to 
evaluate the applicability of these programs in different 
settings and populations. Incentive and education pro
grams were implemented in daycare centers and com
munity-wide among a variety of target populations 
(children and parents of children aged 6 months to 12 
years, all socioeconomic groups, urban and rural pop
ulations, white and African-American populations) with 
similar positive effects. 

Other positive or negative effects. None of the identified 
studies measured safety seat misuse as a result of 
incentive and education programs in the population, 
and no other studies of the likelihood of misuse with 
this intervention were identified in the literature. 

Economic. No studies were found that met the require
ments for inclusion in a Community Guide review.18 

Barriers to intervention implementation. Barriers to 
implementation of incentive and education programs 
were not identified in the literature but might include 
the cost of purchasing incentive rewards; maintaining 
appropriate schedules of reinforcement; training of 
personnel to provide the education component; and 
garnering support of schools, daycare centers, and 
other sites to sponsor incentive and education 
programs. 

Conclusion. Sufficient scientific evidence exists to con
clude that incentive and education programs are effec
tive in increasing child safety seat use in the short term 
(i.e., 1 to 4 months), according to the rules of evidence 
used for the Community Guide. 

Education-Only Programs 

Education-only programs provide information about 

the use of child safety seats and relevant skills to 

parents, children, or professional groups. Giving infor

mation to people provides the basic foundation for 

moving them toward behavior change such as perform-
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ing new skills (e.g., routinely restraining children in 
safety seats) and enacting new policies (e.g., imple
menting hospital policies to discharge infants only if 
the parent uses a child safety seat). Provision of infor
mation is a central and necessary component of inter
ventions such as community campaigns, distribution 
programs, and incentive programs. 

Distinction between education-only interventions and 
counseling. In the Guide to Clinical Preventive Services, 
the U.S. Preventive Services Task Force recommends 
that clinicians counsel parents and children about the 
use of motor vehicle child safety seats.8' To comple
ment this recommendation without overlap, we defined 
education-only programs for this review as any program 
designed to provide information about child safety 
seats other than those involving one-on-one counseling 
of a patient by a primary care clinician. All of the papers 
reviewed by the U.S. Preventive Services Task Force 
were considered for our systematic review; several were 
subsequently excluded because the intervention was 
limited to one-on-one clinician counseling of patients. 
The remaining papers were categorized according to 
the intervention's primary focus (i.e., educational or 
distribution program); thus, some papers are included 
in this review of educational programs, 82-84 whereas 
other papers are included in the review of evidence for 
distribution programs. 14°71,72 

Reviews of evidence 

Effectiveness for different target populations. The effective
ness of education-only programs directed toward par
ents, children, and professional groups are discussed 
below. 

Education-only programs for parents. Of 11 studies iden

tified,36,82-91 three had adequate quality of execution 

and were included in the body of evidence. 85-87 One 

study reported a randomized clinical trial '15 one a 

nonrandomized clinical trial'87 and one used a before-

after design.86 All three studies evaluated how perinatal 

education-only programs affected the correct use of 

child safety seats. None of the studies found that these 

programs significantly increased the proportion of cor

rect use at the time of discharge from the hospital 

(median, 2.0% increase; range, 2% decrease to 10.9% 

increase). Baseline safety seat use rates varied consid

erably among the three studies (median, 63.9%; range, 

8% to 94%). 

Education-only programs for children. Of four studies 
identified '811,92-91 one had adequate quality of execu
tion and was included in the body of evidence.92 This 
study reported a before-after design that evaluated the 
effect of the educational program on the use of child 
safety seats. Arneson et al.92 conducted a 5-day educa
tional program, "Riding with Bucklebear," with chil
dren aged 2.5 to 5 years in a preschool setting. Knowl
edge scores about how to get into a child safety seat and 

secure it correctly increased significantly among the 
children from before to after the intervention (t=3.6; 
p=0.002), but safety seat use did not increase signifi
cantly (12% increase; p=0.33; baseline rate not stated). 

Education-only programs for professional groups. Two 
studies were identified '95,116 both with adequate quality 
of execution. One study reported a nonrandomized 
group trial,95 the other reported a before-after de
sign.96 The two studies were done in different profes
sional groups and, therefore, evaluated the effect of 
professional education on different outcomes. Wolf et 
al.96 evaluated a program that targeted nursing or 
obstetrical directors at all Nebraska hospitals that offer 
newborn delivery services; participants were trained to 
develop policies and interventions for perinatal women 
about the use of child safety seats. The study found 
significant increases from before to after the interven
tion in the proportion of hospitals with written policies 
for newborns regarding child safety seats (baseline 
25.9%; 62.3% increase; p<0.001), hospitals with short-
term loan programs available (baseline 58.8%; 14.1% 
increase; p<0.05), and hospitals with patient education 
programs available (baseline 51.2%; 44.1% increase; 
p<0.0001). Lavelle et al.95 conducted training for po
lice officers in one community in Colorado and mea
sured rates of enforcement of Colorado's mandatory 
child safety seat use law compared with rates of enforce
ment in a comparison community. Officers in the 
intervention community increased the number of cita
tions issued from 0 to 10 per month to 10 to 20 per 
month 6 months after the intervention was completed. 
The number of citations in the comparison community 
did not change. 

Other positive or negative effects. Educational programs 
for parents might increase their knowledge about child 
safety seat laws and the effectiveness of safety seats, and 
improved knowledge might be an important predispos
ing factor for other interventions. Improper installation 
of the safety seat in the vehicle, improper harnessing of 
the child into the safety seat, or improper placement of 
a rear-facing infant safety seat in a front passenger seat 
are examples of the safety seat misuse that can occur 
when parents who have not previously used safety seats 
receive inadequate education about the devices. No 
study identified higher rates of misuse between inter
vention and comparison populations, and no other 
studies of the likelihood of misuse were identified in 
the literature. 

Educational programs might increase children's 
knowledge about the benefits of using safety seats or 
safety belts, and this increased knowledge might be a 
predisposing factor for other interventions. No study 
identified increased misuse of child safety seats among 
people who received the intervention, and none pro
posed potential harms of educational programs for 
safety belt use among older children. 
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Educational programs for professional groups might 

increase their knowledge about the importance of 

advocating for safety seat use among children. Their 

advocacy might, in turn, be a predisposing factor for 

other interventions. No harms of educational programs 

for professional groups were proposed in the literature. 

Applicability. The body of evidence used to evaluate the 

applicability of these programs in different settings and 

populations was the same as that used to evaluate 

effectiveness. The six studies included in this review 

were implemented in hospitals, preschools, and work 

sites. Within these settings, interventions were aimed at 

specific target populations (parents, children, or pro

fessional groups). Educational programs for parents 

were only directed toward improving safety seat use 

among infants; none examined the effect of education 

for parents of older children. Urban and suburban 

populations of low, middle, and upper socioeconomic 

status were represented in some of the studies. No 

studies reported the racial or ethnic makeup of the 

study populations. 

Economic. Evidence about economic effectiveness was 
not collected for this intervention because effectiveness 
was not established. 

Barriers to intervention implementation. Evidence 
about barriers was not collected for this intervention 
because effectiveness was not established. 

Conclusion. Available studies provide insufficient evi
dence to assess the effectiveness of education-only 
programs in improving knowledge about or use of child 
safety seats. However, education is a central component 
of most other effective interventions. Until more and 
better information becomes available, communities 
might choose to make decisions about the use of 
education-only programs on grounds other than evi
dence of direct effects from available studies. 

Results. Part II. Research Issues 
Effectiveness 

For all five interventions, the team identified key re
search issues that had not been answered in the system
atic review process. These research issues were grouped 
by the types of evidence sought. The team identified 
sufficient or strong evidence of effectiveness for four 
interventions (i.e., child safety seat laws, community-
wide information and enhanced enforcement cam
paigns, distribution programs, and incentive pro
grams). However, several important research issues 
about the effectiveness of these interventions remain. 

1. Does effectiveness of the intervention change when 
specific elements are changed? For example, 

• Does the effectiveness of child safety seat laws vary 
depending on the requirements of different state 
laws? 

• Does effectiveness of laws vary depending on the 
intensity and visibility of regular enforcement in 
the state? 

•Would the threat of being charged with contribu
tory negligence if an unrestrained child is killed or 
injured in a motor vehicle crash change the effec
tiveness of the law? 

• What role does information about laws play in 
compliance rates? 

• Are distribution programs sponsored by medical 
care organizations more or less effective than pro
grams implemented by other organizations (e.g., 
insurance companies or community 
organizations) ? 

• Are low-cost rental programs any more or less 
effective than free loan programs? 

• Are different incentives needed for different de
vices (e.g., infant safety seats, child seats, booster 
seats, safety belts)? 

•What is the relative effectiveness of different incen
tives (e.g., direct rewards related to restraint use vs 
chances to win prizes)? 

2. What is the long-term effectiveness of each interven
tion? For example, 

• How can the effectiveness of a child safety seat law 
be maintained over time? 

• Can incentive programs improve long-term use of 
child safety seats? If so, what kind of reward sched
ule and distribution method is necessary to main
tain positive effects? 

3. How effective are various combinations of these 
four interventions? For example, 

• Does enhanced enforcement provide marginal 
benefit to that provided by legislation? 

• Do hospital discharge policies requiring that new
borns be restrained in an approved device increase 
the effectiveness of distribution programs? 

Because the effectiveness of education alone has not 
been established, basic research questions remain. For 
example, 

•What amount and quality of content are necessary 
to improve knowledge, attitudes, and behaviors? 

•What are appropriate educational contents and 
methods for delivery to children at various devel
opmental stages? 

•What are the appropriate outcomes to measure 
when educating young children about the use of 
child safety seats? 

• Is education alone effective to: 
-increase parental use of child safety seats? 

-increase children's independent use of child 

safety seats? 

-increase enforcement of child safety seat laws by 
law enforcement officials? 
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-encourage hospital personnel to develop and Discussion 
enforce policies about child safety seat use? 

Other Positive and Negative Effects 

The studies included in the reviews did not measure 
other positive and negative effects of the interventions. 
For all five interventions, research is needed to deter
mine whether each intervention is likely to either 
increase or reduce misuse of child safety seats. Research 
is also needed to determine the role of community-wide 
or individual education in facilitating the effectiveness 
of other interventions (e.g., legislation, loaner 
programs). 

Applicability 

Each of the effective interventions should be applicable 

in most of the relevant target populations and settings. 
However, differences in the effectiveness of each inter
vention for specific subgroups of the population could 

not be determined. Several questions about the appli
cability of these interventions in settings and popula
tions other than those studied remain. For example, 

•Are these interventions equally effective in all popu
lations within a state (e.g., racial and ethnic minori
ties, high- and low-income populations, or behavior 

change-resistant populations)? 
• How must the content and methods of the educa

tional components of interventions be altered to 
work in different populations? 

• Are these interventions effective in populations that 
already have high baseline safety seat use rates? 

• Do programs targeted at parents of infants improve 
the rate at which parents buy or use child safety seats 
for children older than 1 year? 

• Are incentive programs effective in settings other 
than those studied (e.g., state motor vehicle inspec
tion stations) or when implemented by other organi

zations (e.g., community groups or local businesses)? 

Economic Evaluations 

The team did not identify any economic evaluation 
meeting Community Guide standards for these interven
tions. Thus, basic economic research must still be 
conducted: 

•What is the cost of interventions to increase the use 
of child safety seats? 

• Are interventions to increase the use of child safety 
seats cost-saving? 

•What is the return on investment of interventions to 
increase child safety seat use? 

Systematic literature reviews are particularly useful for 
creating guidelines. The Task Force on Community 
Preventive Services (the Task Force) has done this by 
using the evidence from these systematic reviews to 
make recommendations about the use of the interven
tions.97 Systematic reviews are also useful for identifying 
gaps in our knowledge base. The research questions 
provided in this article should be used to guide future 
research, both by government agencies and founda
tions in allocating research funding and by academic 
and other research organizations in determining re
search priorities. 

Dissemination of these findings is ongoing through 
federal and state government agencies, advocacy orga
nizations, and other groups with missions that include 
reducing child motor vehicle occupant injuries. Imple
mentation advice for these interventions is available 
from several organizations, including the National 
Highway Traffic Safety Administration (www.nhtsa. 
gov), the National Center for Injury Prevention and 
Control of the Centers for Disease Control and Preven
tion (www.cdc.gov/ncipc), and the National SAFE 
KIDS Campaign (www.safekids.org). 

An important implementation issue regarding distri
bution and education programs has arisen since the 
studies in this review were conducted. Because the 
integrity of child safety seats can be compromised in a 
crash, seats returned to a distribution and education 
program should not be lent to others because there can 
be no guarantee that they were not involved in a crash. 
Therefore, when implementing child safety seat distri
bution and education programs, only new, unused seats 
should be provided to all recipients. 

These interventions are aimed at children aged birth 
to 4 years and their parents. All 50 states require 
children in this age group to be properly restrained 
while riding in motor vehicles. An accompanying arti
cle in this supplement98 addresses interventions to 
improve the use of safety belts among teenagers and 
adults. A clear gap in these two sets of reviews and in 
the Task Force's recommendations is for children who 
are too old or too large to sit in child safety seats but 
who are too small to wear safety belts without the use of 
booster seats (generally children aged 4 to 8 years)." 
The literature base regarding the efficacy of booster 
seats, and particularly for population-based interven
tions to improve their use, is still emerging. Future 
updates of these reviews and recommendations should 
address this vulnerable population. 

Systematic reviews are limited to the information 
published in the existing studies. In the present reviews, 
for example, no studies discriminated between correct 
and incorrect use of child safety seats. Although some 
studies evaluated correct use only, they neither esti
mated incorrect use nor discussed how to correct 
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mistakes in child safety seat installation or child re

straint. Because estimates of misuse of child safety seats 

are so high, it is imperative to continue research on 

how to reduce misuse of child safety seats.100 

Finally, these reviews did not examine positioning of 
children within the car. Recent evidence has clearly 
shown a relationship between placement of rearward-
facing infant safety seats in the passenger seat of a car 
with an activated airbag and increased risk of death of 
the infant if the airbag is deployed."' None of the 
studies included in the reviews examined the effect of 
the interventions on placement of the child safety seat 
in the rear seat of the car. This problem is due largely 
to the abundance of studies that predated either the 
widespread installation of airbags or the recognition of 
the danger of airbags to infants and children. 7,102 

Although numerous questions remain, evidence is 
available about the effectiveness of four of the five 
strategies we reviewed. This scientific evidence, along 
with the accompanying recommendations of the Task 
Force,97 can be a powerful tool for securing the re
sources and commitment required to implement these 
strategies. 
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t Appendix: Studies Measuring the Effectiveness of Child Safety Seat Distribution Programs 

Author & year 
(study period) Study population Results 

Design suitability: design Intervention and comparison description 
Quality of execution elements Effect measure Reported Reported Value used in Follow-up time 
Evaluation setting Sample size baseline effect summarya 

Studies measuring the effect on injury rates 

Saalberg, Chapter 5. 1982 Location Michigan. USA Parents of 0--1-year- Injuries (record review) 15 71,11 1074. -6.3 0-2 years 

(1977-81) 
Components Child safety seat 

old children p <0.05 

Least. Before-after giveaway N = 7140 seats 
distributed to 5776 

Good Comparison Pre-program period households 
and families not issued a restraint 

Insurenueeomcompany o',, the conip3ny 

Studies measuring the effect on use of safety seats 

Robitaille 1990 (1981-82) Location: Montreal, Canada Mother/infant pairs Self-reported use Intervention vs comparison 

Greatest: Non-randomized Components: Loan program, N = 635 community 3 months 40.8% vs 21.6% [11.5, 26.7] +18.2% 3 months 

group trial classroom instruction, instructional 
films, community safety belt/safety 

wide observations 
13 month follow-up 66.3% vs 54.3% +2.1% 10 months 

Good seat promotional programs 

Clinic, home visits Comparison: Community safety 
belt/safety seat promotional 
programs 

Christopherson 1932 Location. Kansas City, Kansas, Motherlinfant pairs Correct use (observed) Intervention vs comparison 

(1981) USA 
N = 15 (intervention) Discharge 67% vs 0°/ ('p<0.001) +67;6 Discharge from hospital 

Greatest Randomized 
clinical trial 

Components Loan program and 
demonstration of safety seat use 

N = 15 (comparison) 

4-o week follow-up 29 < vs 23% (p .0 05) +6 /, 4-6 weeks 

Fair (-.omparison: Usual discharge 

instructions (not described) 

Hospital 

Colletti 1986 (1979-84) Location: Vermont, USA Mother/infant pairs Correct use (observed) 1979 
<21 % 

1984 
82% +61% Discharge from hospital 

Moderate: Time series Components: Rental program N = 1846 
pamphlets, demonstration, skill 

Fair rehearsal 

Hospitals Comparison: Pre-program period 

Geddis 1986 (1951-84) Location Dunedin, New Zealand Observed infants or 
children in motor 

Correct use (observed/ 1981 1984 

Moderate. Time series Components: Rental program, vehicles 0-6 months old 0 % +06% +66'% 0-18 months 
pamphlets, individual education 

Fair lettersipamphlets mailed to parents 0-6 months 6-18 months old 61 +27% +271,'. 0-18 months 

not visited in hospital monthly N = 582 

Hospital public safety campaigns (not 
described) 6-18 months 

N = 471 

Gom artson re-program period 
Appendix Continued 
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Author & year
(study period)

Design suitability: design
Quality of execution
Evaluation setting

Intervention and comparison
elements

Study population
description

Sample size

Effect measure

Results

Reported Reported
baseline effect

Value used in
a

summary

Follow-up time

Hletko, 1987 (1985) Location: Kalamazoo, Michigan,
USA

Mother/infant pairs Correct use (observed) Intervention vs comparison 1
+0.7% 4 months

Greatest: Randomized
clinical trial Components: Rental program,

N=295 (intervention) 64.6% vs 63.9%, X2 = 1.06,
p>0.05

interactive video instruction,

Fair quizzes, demonstration, reinforcing
materials N=300 Intervention plus comparison

Hospital
Comparison 1: Individual

(comparison 1) 1 vs comparison 2 Not used

education, filmstrip, pamphlet N=358 64.3% vs 53.1 %, p<0.05
(comparison 2)

Comparison 2: No intervention,
community members

Lindquist 1993 (1984-85) Location- Ostergotland Sweden Observed infants in

motor vehicles
Self-reported use Intervention vs comparison

Greatest Non-randomized Components Loan program, 0-9 months old 96 2T, vs 49.46. +46 8`7 9 months

group trial demonstration of use, videotape
(Safety from the Beginning')

N = 764
(intervention) 5i-12 month follow-up 98.7% ^s 97.6"-4, +1.161 6 months

Fair
Comparison- Usual care (not N = 397

Hos rtal described) (comparison)

Reisinger, 1978 (1976-77) ° Location: Pittsburgh, Pennsylvania,
USA

Mother/infant pairs Correct use (observed)
at:

Greatest: Non-randomized
clinical trial Group 1: Safety seats made easily

available for purchase, literature,
Group 1: N = 271 Discharge from

hospital
Group 1 vs 4 8% vs 6%
Group 2 vs 4 8% vs 6%

Not used
Not used

Immediate

Fair nurses supportive
Group3vs4 11%vs6% +5%

Hospital Group 2: Literature, displays,
safety seats made easily available

Group 2: N = 295

for purchase; demonstration and
discussion if purchased

2-4 month follow-up Group 1 vs 4 22% vs 21 % Not used 2-4 months
Group 3: Literature plus offer of free Group 3: N = 265 Group 2 vs 4 20% vs 21 % Not used
safety seat; demonstration if
purchased; seats NOT readily Group 3 vs 4 28% vs 21 % +7%

available for purchase

Comparison (Group 4): Safety Comparison (Group
seats available for purchase in 4): N = 272
hospital shop

Saalberg, Chapter 5, 1982 Location Michigan USA Parents of 0--4-year- Self-reported use Intervention vs comparison +399% 0-2 years

1977-81) 1
Components. Child safety seat

old children 56 5% vs 16 7`1 p-0 01

Least Before-after giveaway N = 7140 seats

distributed to '5776

Good Comparison Pre-program period households
and families not issued a restraint

Insurance company by the company
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Author & year
(study period) Study population Results

Design suitability: design Intervention and comparison description
Quality of execution
Evaluation setting

elements
Sample size

Effect measure Reported
Baseline

Reported
effect

Value used in

summary a
Follow-up time

Saalberg, ^hapter 8, 1982 Location: Michigan, USA Parents of 0-4-year- Families provided a restraint
(1979-81) old children vs families not provided a

Components: Safety seat restraint
Least: Cross-sectional giveaway N = 800 households

Fair
Self-reported use 23% vs 22% +1% 0-2 years

Comparison: Families not issued
Insurance company

a safety seat by the company

Studies measuring the effect on possession/acquisition of safety seats

Robltaille 1990 (1981-82) ` Location. Montreal Canada Mother/infant pairs ',elfreported possession Intervention vs comparison

Components Loan program
Greatest. Non-randomized N = 635 communit y-

classroom instruction, instructlonai
group trial wide observations

films community safety belUsafety

3 months 61 % vs 39.7; [10 6 27.5 +21.3% 3 months

seat promotional programs
Good

Comparison Community safety
Clinic home visits belttsafety seat promotional

procranrs

Culler, 1980 (1979) Location: Chattanooga, Mother/infant pairs
Tennessee, USA

Self-reported acquisition Group 1: 51% 51% 3-8 weeks

Greatest: Non-randomized Group 1: Offered a low-cost rental
clinical trial N = 35 (Group 1)

Group 2: 83% 83% 3-8 weeks

Group 2: Offered a free loaner
N = 40 (Group 2)Fair

%Comparison: 0

Comparison: Encouraged to use 0001X2 =64.32, p<0.
own resources to acquire a safetyHospital N = 44 (Comparison)
seat

Reisinger. 1978 (1976-77) Locnt!on: Pittsburgh. Mother/infant pairs Group 1 vs 4 vs V",, Not used
Pennsylvania. USA Group 2 vs 4 11 % 

Greatest Non-randomized

clinical trial
available for purchase, literature,

Fair nurses supportive

Hospital
Group 2'. Literature displays
safety seats made easily available

Group 2: N = 295

for purchase. demonstration and
discussion if purchased

Group 3 Literature plus offer of Group 3 N = 265
free safety seat demonstration if
purchased, seats NOT readily
available for purchase

Comparison iGrcup 4): Safety Comparison )Group

Group 1_ afety seats made easily Group 1 N = 271 In-hospital acquisition Group 3 vs 4 94v 

seats available for purchase in 4) N = 272

hospital shoo

 **

vs 1 % Not used

s 17/ +93%x- Immediate
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Author & year
(study period) Study population Results

Design suitability: design Intervention and comparison description
Quality of execution
Evaluation setting

elements
Sample size

Effect measure Reported
Baseline

Reported
effect

Value used in

summarya
Follow-up time

Saalberg, chapter 8, 1982 Location: Michigan, USA Parents of 0-4-year- Families provided a restraint

(1979-81)
Components: Safety seat

old children vs families not provided a
restraint:

Least: Cross-sectional giveaway N = 800 households
Self-reported possession 78% vs 62% +16% 0-2 years

Fair
Comparison: Families not issued

Insurance company a safety seat by the company

a This is the value used to summarize the evidence and to develop the recommendation. In some cases, this column reflects values calculated because the effects
reported by the authors were not consistent with effect measures used in other studies.
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Reviews of Evidence Regarding Interventions to 
Increase the Use of Safety Belts 
Tho Bella Dinh-Zarr, PhD, MPH, David A. Sleet, PhD, MA, Ruth A. Shults, PhD, MPH,

Stephanie Zaza, MD, MPH, Randy W. Elder, MEd, James L. Nichols, PhD, Robert S. Thompson, MD,

Daniel M. Sosin, MD, MPH, and the Task Force on Community Preventive Services


Background: The use of safety belts is the single most effective means of reducing fatal and nonfatal 
injuries in motor vehicle crashes. If all motor vehicle occupants consistently wore safety 
belts, an estimated 9553 deaths would have been prevented in 1999 alone. 

Methods: The Guide to Community Preventive Services's methods for systematic reviews were used to 
evaluate the effectiveness of three interventions to increase safety belt use. Effectiveness was 
assessed on the basis of changes in safety belt use and number of crash-related injuries. 

Results: Strong evidence was found for the effectiveness of safety belt laws in general and for the 
incremental effectiveness of primary safety belt laws relative to secondary laws. Strong 
evidence for the effectiveness of enhanced enforcement programs for safety belt laws was 
also found. Additional information is provided about the applicability, other effects, and 
barriers to implementation of these interventions. 

Conclusions: These reviews form the basis of the recommendations by the Task Force on Community 
Preventive Services presented elsewhere in this supplement. They can help decision makers 
identify and implement effective interventions that fit within an overall strategy to increase 
safety belt use. 

Medical Subject Headings (MeSH): community health services; decision making; evidence-
based medicine; practice guidelines; preventive health services; public health practice; 
meta-analysis; review literature; motor vehicles; seat belts; accidents, traffic; wounds and 
injuries (Am J Prev Med 2001;21(4S):48-65) 

A
Introduction occupants in 2000 wore safety belts,6 but certain groups 

(e.g., teenagers, drinking drivers) consistently report 
lthough safety belt use has risen dramatically in 

lower than average usage rates. 7-9 
the United States over the past two decades, 

The use of safety belts is the single most effective I IL increasing belt use remains an important pub-
means of reducing fatal and nonfatal injuries in motor lic health priority. 1,2 As recently as 1983, observational 

studies showed that only 14% of motor vehicle occu- vehicle crashes. In all types of crashes, manual lap-

pants wore safety belts. That number rose to 49% in shoulder belts are approximately 45% effective in re

1990.3 By 1995, both observational data collected in 49 ducing fatalities in passenger cars and 60% effective in 

states4 and telephone surveys in all 50 states5 reported light trucks.10,11 They are estimated to reduce the risk of 

approximately 68% use. Overall, 71% of motor vehicle serious injury to the head, chest, and extremities by 50% 

to 83%.11 Lap belts alone, used most often by rear seat 

From the Division of Unintentional Injury Prevention (Dinh-Zarr, occupants, are estimated to be 17% to 58% effective in 
Sleet, Shults, Elder) and Office of the Director (Sosin), National preventing death compared with no restraints. 12-14 
Center for Injury Prevention and Control, and Division of Prevention 

Although airbags are in wide use, they provide sup-
Research and Analytic Methods, Epidemiology Program Office 
(Zaza), Centers for Disease Control and Prevention, Atlanta, Georgia; plemental protection to lap-shoulder belts. Airbags 
Office of Research and Traffic Records, National Highway Traffic alone are 10% and 14% effective in reducing deaths
Safety Administration (Nichols), Washington, DC; Task Force on 
Community Preventive Services and the Department of Preventive and injuries, respectively," whereas airbags and lap-
Care, Group Health Cooperative of Puget Sound (Thompson), shoulder belts together reduce the risk of death by 
Seattle, Washington 50% and injury by 66% in front seats. Thus, increas-

Address correspondence and reprint requests to: David A. Sleet, 
PhD, Division of Unintentional Injury Prevention, Centers for Dis- ing and maintaining high levels of safety belt use are 
ease Control and Prevention, 4770 Buford Highway, MS K-63, At- essential. 
lanta, GA 30341. E-mail: dds6@cdc.gov. 

The names and affiliations of the Task Force members are listed in Safety belt use is estimated to have saved 123,000 lives 
the front of this supplement and at www.thecommunityguide.org. between 1975 and 1999.15 More lives could be saved if 

48 Am J Prev Med 2001;21(4S) 0749-3797/01/$-see front matter 
Published by Elsevier Science Inc. PII S0749-3797(01) 00378-6 
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Figure 1. Logic framework for safety belt use interventions.

safety belt use were higher. If all motor vehicle occu-
pants consistently wore safety belts, an estimated 9553
deaths would have been prevented in 1999 alone.15

As part of the wide to Community Preventive Services
(the Community Guide), this review evaluates the effec-
tiveness of three community-based interventions to
increase safety belt use: safety belt laws, primary en-
forcement laws, and enhanced enforcement.

Conceptual Approach

The three interventions reviewed are thought to in-
crease safety belt use by increasing the perceived risk of
detection and punishment, as well as establishing the
norm that safety belts should be worn. The logic
framework shown in Figure 1 depicts the conceptual
approach that we developed for the systematic review.
This figure illustrates the hypothesized links between
the three interventions and the outcomes of interest.
Because the effectiveness of safety belts in decreasing
fatal and nonfatal injuries is well established, safety belt
use alone was considered an acceptable outcome, as
were crash-related morbidity and mortality. Vehicle
engineering strategies to increase safety belt use, such
as automatic safety belts and visual or auditory remind-
ers, were excluded from this review.

Methods

An explanation of the general methods used to conduct these
systematic reviews of motor vehicle occupant-related interven-
tions appears elsewhere in this issue." Specifically, for the

 * 

systematic review of interventions to increase safety belt use,

studies were included if. (1) they were published between
January 1, 1980, and June 30, 2000, as a journal article or
technical report in English; (2) they evaluated safety belt laws
in the United States or enhanced enforcement strategies in
any country; (3) the intervention was designed to increase
safety belt use; and (4) outcome measures included safety belt
use, injuries, or fatalities.

Selecting Interventions

A consultation team of subject-matter specialists (see Ac-

knowledgments) generated a comprehensive list of commu-
nity-based interventions to increase safety belt use and cre-
ated a priority list of interventions to be reviewed after
surveying consultants and other experts. Those consultants

and experts polled were asked to consider the following
criteria when ranking interventions as priorities for systematic
review: Is the intervention (1) thought to be effective but
underused; (2) thought to be ineffective but overused;
(3) popular, although its effectiveness is not well established;
(4) costly, and its effectiveness is not well established; (5) tar-
geted to a specific population of interest (e.g., youth); or
(6) broad reaching, and with the potential to achieve large
increases in safety belt use? Rankings were compiled, and the
six interventions with the most votes were considered to be
priorities for this review. Included on the list were the three
interventions reviewed in this article plus incentives, mass
media, and education programs to increase safety belt use.
Reviews of the latter three interventions will be published as
they are completed.

Selecting Summary Effect Measures

The primary health outcomes assessed in this literature are
safety belt use and fatal and nonfatal injuries resulting from

Am J Prev Med 2001;21(4S) 49



motor vehicle crashes. Studies used three types of safety belt 
use data: observed, self-reported, and police-reported. For 
observed safety belt use, researchers or law enforcement 
officials directly observed safety belt use by motor vehicle 
occupants. Self-reported use was determined in telephone 
surveys, and police-reported use was available from police 

incident reports of crashes. Police officers record safety belt 
use on the basis of direct observation and interviews with 

crash victims. We reported each of these types of safety belt 
use data separately. For fatal injury data, information about 
all fatal crashes that occur on public roads in the United 
States is available in electronic form through the Fatality 
Analysis Reporting System (FARS) maintained by the Na
tional Highway Traffic Safety Administration (NHTSA).17 
There is no comparable national source of electronic infor
mation that includes all nonfatal crashes. Studies that re
ported nonfatal injuries obtained their data from state motor 

vehicle crash databases and hospital records. Some studies 
combined fatal and nonfatal injuries into one measure. We 

reported each of the three types of outcomes (fatal injury, 
nonfatal injury, and combined) separately. 

The methods used to summarize the findings about the 
effectiveness of an intervention across multiple studies are 

also described in this issue.16 Briefly, we graphically displayed 
the outcomes from individual studies and reported the me
dian effect measure for each outcome. To account for the 

historically upward trend in safety belt use over time, the 
latest measurement before the implementation of an inter
vention was used to estimate the most conservative "before" 

condition in time series studies, as defined by the Community 
Guide." In addition, the last "post" measurement after the 
implementation of a law was used when measurements at 
several time points were available. Because most enhanced 
enforcement programs have a predetermined end date (un
like ongoing laws), the latest measurement during the en
forcement period was used in calculating the effect size. This 
calculation allowed for the most accurate measure of the 
cumulative effect of the enhanced enforcement program. In 
studies with more than one intervention site, we calculated 
separate effect measures for each site and then took the 

overall mean for the effect measure. Long-term effects of 
enhanced enforcement were estimated by using the last 
measurement taken after the enforcement period ended. 
Follow-up time was defined as the time between the end of 
the enforcement period and the last measurement. 

Interventions to Increase the Use of Safety Belts 
Safety Belt Laws 

Safety belt laws mandate the use of safety belts by motor 
vehicle occupants. All current U.S. laws cover front seat 
occupants, but other provisions such as rear seat cover
age, fines, affected age groups, type of enforcement, 
and exempted vehicles and drivers vary by state. 

Safety belt laws have been a critical component of 

"We use the Community Guide's definition of "time series study," which 
includes any study that obtains multiple measurements before, dur
ing, or after an intervention, as well as those using traditional time 
series analysis. Multiple measurements are equated with a better 
accounting for trend and are thus given a "moderate" rating in study 
quality (compared with a "least" rating for before-after studies). 

efforts to increase safety belt use. In the United States, 
these laws are the purview of the states, but federal 
standards have played an important role in the enact
ment of such laws. A 1984 amendment to Federal 
Motor Vehicle Safety Standard 208 required automo
bile manufacturers to install automatic restraint systems 
(airbags or automatic seat belts) unless two thirds of the 
nation's population was covered by safety belt laws.'8 
This amendment stimulated many states to pass laws. By 
the end of 1999, a total of 49 states, the District of 
Columbia, Puerto Rico, and all U.S. Territories had 
adult safety belt laws in place, typically for front seat 
occupants. 

Public awareness of a safety belt law, particularly 
when accompanied by a perceived risk of detection and 
punishment, is hypothesized to increase safety belt use. 
On the basis of studies of motor vehicle crash data, 
increased use of safety belts results in decreased fatal 
and nonfatal injuries. Documenting the effectiveness of 
safety belt laws may prevent their repeal and help 
strengthen current laws by supporting greater age-
range and seating position coverage and removing 
unnecessary exemptions to the law. 

Reviews of evidence 

Effectiveness. We identified 46 studies of the effective
ness of safety belt laws, described in Table 1.19-64 Eight 
additional studies65-72 were identified after the system
atic review had been completed. Although not included 
in this review, a preliminary analysis revealed that all 
reported a beneficial effect of safety belt laws. Details of 
the 33 qualifying studies are provided at the website 
(www. thecommunityguide. org) . 

The 33 qualifying studies revealed consistent in
creases in safety belt use and consistent decreases in 
fatal and nonfatal injuries after the enactment of safety 
belt laws. Table 2 summarizes the effects of safety belt 
laws on various outcomes. Figure 2 presents the results 
of studies reporting safety belt use outcomes. Figure 3 
presents the results of studies assessing fatal and non
fatal injury outcomes. With the exception of one study, 
which examined the number of patients with motor 
vehicle-related injuries admitted to the emergency de
partment of a metropolitan hospital '21 these data con
sistently show reductions in fatal and nonfatal injuries, 
with a median post-law decline of 5%. 

Applicability. The study population of this review con
sisted of individuals older than 5 years. Twelve stud
1eS22,24,27,32,33,35,38,45,50,51,53,57 reported data for popula

tions assumed to be aged 16 years or older (i.e., drivers, 
university students, employees). One study included 
only individuals older than 10 years60 and another only 
those older than 11 years.23 Therefore, the applicability 
of the results of this review may be more relevant to 
adolescent and adult populations than to older 
children. 
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Table 1. Safety belt laws: descriptive information about included studies 

Number of studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 

Papers reporting on an already-included study 
Actual number of qualifying studies 

Study designs 
Time series with concurrent comparison group 
Time series, no conccurrent comparison group 
Before-after with concurrent comparison group 
Before-after, no concurrent comparison group 
Cross-sectional 

Outcomes reported 
Fatal injuries 
Nonfatal injuries 
Fatal and nonfatal injuries combined 
Observed safety belt use 
Police-reported safety belt use 
Self-reported safety belt use 

Some studies analyzed subpopulations. Women con
sistently demonstrated a greater increase in safety belt 
use and usually began at a higher baseline rate of use 
than did men. Likewise, older drivers tended to exhibit 
higher use rates.62 Although adolescents had a lower 
baseline, their percentage point increase in safety belt 
use after enactment of a law was similar to increases 
among all drivers.50 

Other positive or negative effects. Adults who do not use 
safety belts are less likely to buckle up the children they 
transport than adults who use safety belts. 53,60,73,74 
Thus, laws that increase safety belt use among adults are 
also likely to result in increased use among child 
passengers. One study reported that a law mandating 
the use of safety belts in the front seat increased use by 
children aged 2 to 10 years in all positions within the 
vehicle.53 

The decrease in fatal and nonfatal injuries associated 
with increased safety belt use is not as large as might be 
expected given the known effectiveness of safety belts in 
decreasing the risk of injury and death .71,71 One expla
nation for this is that drivers who are more likely to be 
involved in serious crashes (e.g., young men, drinking 
drivers) are least likely to buckle up, especially with 

4619-64 

1119,20,30,34,36,37,43,44,46,47,49


35 21-29,31-33,35,38,39-42,45,48,50-64


231,64 

3321-29,32,33,35,38-42,45,48,50-63 

725,26,32,40,42,60,63 

1722,24,27,28,35,38,41,45,50,52,55-59,61,62 

157 

621,23,29,39,48,51 

233,53 

638,42,52,55,56,60 

621,23,29,54-56 

925,26,28,39-41,45,52,61 

1022,24,27,35,50-52,58,59,62 

248,63 

432,33,53,57 

relatively weak safety belt laws. In addition, some laws 
do not apply to all vehicles and others exempt back seat 
occupants, which could dilute their effects. Another 
explanation of the discrepancy between predicted and 
actual reductions in fatalities and injuries is suggested 

by the concept of risk compensation, 77,78 which postu
lates that under certain conditions individuals compen
sate for reduced risk by acting more recklessly. Accord
ing to this concept, when drivers wear safety belts, they 
feel safer and exhibit more risky driving behaviors than 

they otherwise would, thereby reducing the beneficial 
effects of belt use. Several studies76,79,8° have sought to 
determine whether injury reductions resulting from 
safety belt use are offset by injury increases caused by 
risky driving after the enactment of a safety belt law, but 
the evidence remains equivocal. In addition, no studies 
showed a correlation between increased safety belt use 

and increased risky driving."-83 Thus, the available 
evidence does not support the concept of risk compen
sation as it applies to safety belt laws. 

Economics. No studies were found that met the require
ments for inclusion in a Community Guide review.16 

Table 2. Effectiveness of safety belt laws on various outcomes: summary effects from the body of evidence 

Outcome Number of studies Median change Rangea 

Fatal injuries 638,42,52,55,56,60 9% decrease 2%-18% decrease 
Nonfatal injuries 621,23,29,54-56 2% decrease 15% decrease to 11% increase 
Fatal and nonfatal injuries combined 925, 26,28,39-41,45,52,61 8% decrease 3 %-20% decrease 
Observed safety belt use 1022,24,27, 35,50-52,58,59,62 33% increase 20%-36% increase 
Police-reported safety belt use 248,63 NA 26% increase'' 
Self-reported safety belt use 432,33,53,57 16% increase 13 %-19% increase 

"When 7 or more studies were available, an interquartile range is presented. 
bOne study reported data in a form that could not be converted to our summary effect measures. 
NA, not applicable. 
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Figure 2. Percentage point difference in safety belt use with safety belt use laws. 
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Barriers to intervention implementation. As with many 
legislative interventions, public opposition is a potential 
barrier to effective implementation. The political cli
mate influences the enactment of laws and their level of 
enforcement.84 When states first began enacting safety 
belt laws, the argument that these laws interfered with 
personal freedom was common. However, recent sur
veys conducted by NHTSA report that 86% of individ
uals aged 16 years and older support safety belt laws, 
with 63% supporting them "strongly" and 23% support
ing them "somewhat."2 

Conclusion. According to the Community Guide's rules 
of evidence, available studies provide strong evidence 
that safety belt laws are effective in increasing safety belt 
use and decreasing injuries and deaths. 

Primary Enforcement Laws 

Primary enforcement laws allow a police officer to stop 

a motorist solely for not wearing a safety belt. In 
contrast, secondary enforcement laws only allow a 
police officer to issue a safety belt citation after the 
motorist has been stopped for another reason. 

Australia, New Zealand, Great Britain, and some 
European countries pioneered the enactment of safety 
belt laws. All allowed for primary enforcement. In the 
United States, primary enforcement laws have been the 
exception rather than the rule. In 1984, New York 

became the first state to enact a safety belt law. This law 
contained a primary enforcement provision. New Jersey 
passed the second safety belt law, but it carried a 
secondary enforcement provision. In 1993, California 
became the first state to change from a secondary to a 
primary enforcement law. Several states followed Cali
fornia's lead and, as of May 2001, a total of 17 states, the 
District of Columbia, and Puerto Rico had enacted 
primary enforcement laws. 

Police officers find it more difficult to enforce sec
ondary laws than primary laws and are sometimes 
reluctant to issue tickets because secondary status im
plies that these laws are of lower priority to legislators, 
judges, and the general public.85 Compared with sec
ondary laws, primary laws are hypothesized to have a 
greater effect on motorists' perceived risk of detection 
and punishment as well as on the public's view of the 
importance of safety belt use. Therefore, primary laws 
may lead to higher rates of safety belt use and lower 
rates of crash-related fatal and nonfatal injuries. 

A previous systematic review86 evaluated the effective
ness of primary laws implemented in various countries 
and secondary laws implemented in the United States. 
All but two of the studies in the review compared the 
effect of primary or secondary laws with the absence of 
a law. The investigators concluded that primary laws 
were likely to be more effective than secondary laws but 

that more studies directly comparing the effect of 
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Figure 3. Percent change in fatal and nonfatal injuries with safety belt use laws. 

primary laws with secondary laws were needed. The the website (www.thecommunityguide.org). Nine stud-
present systematic review only includes studies that di- ies contained in eight reports 32,33,60,63,76,87-89,94 com
rectly compare the effects of primary and secondary laws pared states with primary laws to those with secondary 
in the United States. laws, and four studies 8,58,90,91 evaluated the effect of 

changing from a secondary to a primary law. There
Reviews of evidence 

were no studies of states changing from a primary law to 
Effectiveness. We identified 19 studies examining the a secondary law. 
effectiveness of primary enforcement laws, described in Table 4 summarizes the evidence of effectiveness of 
Table 3 ,8,9,31-33,44,47,58,60,63,76,87-94 Details of the 13 primary safety belt laws for various outcomes. Figure 4 
qualifying studies are provided in the Appendix and at presents the results of studies containing safety belt use 

Table 3. Primary enforcement safety belt laws: descriptive information about included studies 

Number of studies 

Papers meeting inclusion criteria 198,9,31-33,44,47,58,60,63,76,87-94 

Papers excluded, limited execution quality 244,47 

Qualifying papers 178 19,31-33,58,60,63,76,87-94 

Papers reporting on an already-included study 
Papers reporting on more than one study 
Actual number of qualifying studies 

59,31,89,92,93 

163 

138,32,33,58,60,63,76,87,88,90,91,94 

Study designs 
Time series with concurrent comparison group 
Time series, no concurrent comparison group 

732,60,63(two studics),76.87,88 

48 58,90,91 

Cross-sectional 233,94 

Outcomes reported 
Fatal injuries 560,63,76,87,88 

Observed safety belt use 
Police-reported safety belt use 

58,58,90,91,94 

163
Self-reported safety belt use 232,33 
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Table 4. Incremental effectiveness of primary enforcement relative to secondary enforcement safety belt laws on various 
outcomes: summary effects from the body of evidence 

Outcome Number of studies Median change Ranges 

Fatal injuries 7660 63 87 885 , , , , b8% decrease 3%-14% decrease 
Observed safety belt use 58,58,90,91,94 14% increase 12%-23% increase 
Police-reported safety belt use 163 NA NA` 
Self-reported safety belt use 32 33,2 NA 1% and 22% increase 

aWhen 7 or more studies were available, an interquartile range is presented.

"Two studies reported data in a form that could not be converted to our summary effect measures.

`Reported data in a form that could not be converted to our summary effect measures.

NA, not applicable. 

outcomes. All 13 included studies showed greater ben
efits associated with primary laws compared with sec
ondary laws. 

Applicability. The studies evaluated primary and sec
ondary safety belt laws in 49 states and the District of 
Columbia. Primary laws may have a greater effect on 
high-risk drivers than on low-risk drivers. In California, 
for example, one study found that the safety belt use 
rates of drivers with blood alcohol concentrations of 
0.10 g/dL or higher increased 39 percentage points 
after the change to primary enforcement, compared 
with an overall increase of 23 percentage points.90 
Although belt use in general is higher among whites 
than nonwhites, two studies showed that with primary 
enforcement safety belt use increased more among 
African Americans and Hispanics than among 
whites.8,58 

Other positive or negative effects. The positive effects of 
primary laws should be similar to those of safety belt 

laws in general (see Safety Belt Laws). If primary safety 

belt laws are more effective than secondary laws in 

increasing usage rates among adults, they may also be 

more effective in increasing usage among their child 

passengers. Differential enforcement is a potential con

cern because African Americans and Hispanics may be 

more likely than whites to be stopped for a safety belt 

violation. Studies in several states that changed from a 

secondary to a primary enforcement law, however, 

found either no difference in the rate of white versus 

nonwhite ticketing or they found a greater increase in 

the proportion of whites ticketed after enactment of a 

primary law.8,91 

Economics. No studies were found that met the require
ments for inclusion in a Community Guide review.16 

Barriers to intervention implementation. Perceived 
public opposition to primary safety belt laws is a poten
tial barrier to their implementation. Infringement on 
personal freedom and the potential for differential 
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Figure 4. Incremental percentage point difference in safety belt use for primary compared with secondary enforcement laws. 
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Table 5. Enhanced enforcement: descriptive information about included studies 

Number of studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 

Papers reporting on an already-included study 
Actual number of qualifying studies 

Study designs 
Time series with concurrent comparison group 
Time series, no concurrent comparison group 
Before-after with concurrent comparison group 
Before-after, no concurrent comparison group 

Outcomes reported 
Fatal and nonfatal injuries combined 
Observed safety belt use 

enforcement are the most frequently voiced concerns. 
To increase public acceptance, several states have 
added anti-harassment language to their primary safety 
belt legislation to reduce potential for differential 
enforcement and most have highlighted the potential 
safety benefits.s5 As with safety belt laws in general, 
public support for primary laws appears to be strong. In 
1998, 58% of U.S. residents supported primary laws, 
with support higher in states with primary laws (68%) 
than in states with secondary laws (50%).95 

Conclusion. According to the Community Guide's rules 
of evidence, available studies provide strong evidence 
that primary safety belt laws are more effective than 
secondary laws in increasing safety belt use and decreas
ing fatalities. 

Enhanced Enforcement 

Enhanced enforcement of safety belt laws can involve 

increasing the number of officers on patrol, increasing 

citations for safety belt violations during regular pa

trols, use of safety belt checkpoints, or a combination of 

these efforts. These programs are conducted in addi

tion to a state's normal enforcement practices and are 

coupled with publicity to promote increased compli

ance with a state's safety belt law. For comparative 

purposes, we refer to increases in the number of 

officers on patrol as "supplemental patrols" and efforts 

to increase citations during regular patrols as "targeted 

patrols." 

Enhanced enforcement programs may vary with re
spect to timing. They may be intense efforts of short 
duration (called waves or blitzes) that last for days or 

1897-114 

2101,114 

1697-100,102-113 

1113 

1597-100,102-112 

499,102,104,106 

697,98,103,107,108,112 

4100,105,109,111 

1110 

2100,110 
1597-100,102-112 

weeks and may be repeated periodically, or they may 
attempt to maintain continuous enforcement levels 
over several weeks, months, or years. Enhanced en
forcement programs are often referred to as Selective 
Traffic Enforcement Programs (STEPS) or Special Traf
fic Enforcement Programs (sTEPs).96 

Enhanced enforcement programs are designed to 
increase public awareness of efforts to enforce safety 
belt use laws through accompanying media campaigns 
and direct encounters on the road. This increased 
awareness is expected to increase the perceived risk of 
being detected and punished for failing to wear a safety 
belt, resulting in increased safety belt use and fewer 
injuries and deaths. Both the level of publicity and 
visibility of enforcement may influence the risk percep
tion and behavior of motorists. This review focuses on 
enhanced enforcement programs that specifically tar
get safety belt use and excludes studies of programs that 
target multiple unsafe driving practices. 

Reviews of evidence 

Effectiveness. We identified 18 studies of enhanced en
forcement programs that specifically target safety belt 
use, described in Table 5.97-114 The reported outcomes 
in the 15 qualifying studies were observed safety belt 
use and a combined measure of fatal and nonfatal 
injuries. Summary effects are shown in Table 6. Details 
of the 15 studies are provided at the website (www.the 
communityguide.org). Figure 5 presents the results of 
studies of observed safety belt use. The evidence indi
cates that enhanced enforcement programs are associ
ated with an increase in safety belt use and a decrease 

Table 6. Effectiveness of enhanced enforcement on various outcomes: summary effects from the body of evidence 

Outcome Number of studies Median change Rangea 

Fatal and nonfatal injuries combined 2100,110 NA 7% and 15% decrease 
Observed safety belt use 1597-100,102-112 16% increase 8 %-24% increase 

"When 7 or more studies were available, an interquartile range is presented. 
NA, not applicable. 
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Figure 5. Percentage point difference in observed safety belt use for two methods of enhanced enforcement. 

in injuries. Increases in safety belt use were similar for 
targeted patrols and supplemental patrols (Figure 5). 

Two enhanced enforcement programs97,112 included 
an incentive component for which the effect could not 
be measured independently. The increases in safety 
belt use associated with these programs (9% and 20%, 

respectively) were similar to the overall effect of en
hanced enforcement on safety belt use. Some studies 
reported the number of citations that were issued 
during the enhanced enforcement period compared 
with other periods. These data were difficult to aggre
gate because of their heterogeneity, but details of the 
reported citation information are available at the web-
site (www.thecommunityguide.org). One study105 re
ported that increases in safety belt use were related to 

the ratios of both officers-to-residents (r=0.70; 

p<0.027) and citations-to-residents (r=0.86; p<0.003). 
On the basis of information from 11 programs that 

collected follow-up data (contained in 10 re

ports),97-`99102-104,106,108,110,111 safety belt use rates de

clined somewhat in the months after enhanced en

forcement programs ended (median change in safety 

belt use rates at final follow-up, -6%; interquartile 

range, -8% to 0%). As has been observed elsewhere,' 07 

however, belt use rates consistently remained above 

pre-intervention baseline levels (median change, +9%; 

interquartile range, 7% to 14%) despite these declines 

(Figure 6). Although long-term effects remain open to 

question, some investigators have suggested that opti

mal rates may be achieved by combining continuous 

enforcement with waves or blitzes of enhanced 

enforcement. 106 

Applicability. The studies evaluated enhanced enforce
ment programs conducted in a variety of settings in the 

United States and Canada. They included programs 
implemented at city, county, state, provincial, and 
national levels, involving varying levels of publicity and 
enforcement climates. Two U.S. studies that stratified 
results by population density found greater increases in 
safety belt use in suburban and rural areas than in 

urban areas. 106,110 

Other positive or negative effects. Enhanced enforcement 
of safety belt laws may lead to increased arrests for 
other crimes such as possession of weapons or drugs, 
impaired driving, or license violations. For example, 
the North Carolina "Click It or Ticket" programs, which 
operated for 2 months in 1993 and 1 month in 1994, 
reported arresting 56 fugitives, recovering 46 stolen 

vehicles, and stopping 2094 alcohol-impaired 

drivers.' 10 

Economics. No studies were found that met the require
ments for inclusion in a Community Guide review. 16 

Barriers to intervention implementation. State and 
community officials may resist implementing an en
hanced enforcement program because of concerns that 
the public might oppose it. However, two statewide 
telephone surveys conducted in California and North 
Carolina during such operations'02,110 indicated that 
70% and 87% of respondents, respectively, were in 
favor of enhanced enforcement programs to increase 
safety belt use. Some police officers may be concerned 
that participating in enhanced enforcement programs 
will divert them from investigating more serious crimes. 
One study included in this review documented crime 
rates during enhanced enforcement periods and found 
no increase.'" Although hesitancy on the part of the 
police and community officials to implement enhanced 
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Figure 6. Percentage point difference in observed safety belt use by follow-up time for two methods of enhanced enforcement.

enforcement may be a barrier, interviews with both
police and the public have revealed increasingly posi-
tive attitudes toward enhanced safety belt enforcement
programs.95

Conclusion. According to the Community Guide's rules
of evidence, available studies provide strong evidence
that enhanced enforcement is effective in increasing
safety belt use.

Research Issues
Effectiveness

There is strong evidence for the effectiveness of the
three interventions reviewed. However, important re-
search issues related to the effectiveness of these inter-
ventions remain.

Safety belt laws

• To what extent does the level of enforcement and
publicity influence the effectiveness of safety belt
laws?

• Does the severity of fines have any bearing on the
effectiveness of the laws?

• Do other penalties (e.g., license demerits) add to the
effectiveness of the laws?

• Do exemptions for certain vehicles and occupants
reduce the effectiveness of the laws?

Primary safety belt laws

• What are the age, gender, and racial differences
 **

between violators in primary and secondary law states?
• Are primary enforcement laws more or less effective

in certain populations?

Enhanced enforcement

• How does the length and frequency of enhanced
enforcement programs influence their effectiveness?

• Does the effectiveness of enhanced enforcement
programs vary based on the scale of the interventions
(e.g., single community vs multi-community
programs)?

• How do publicity, public education, and news cover-
age affect enhanced enforcement programs?

Applicability

All three interventions appear to be effective in most
populations and settings. Although some differences in
effectiveness for subgroups have been identified in
these reviews, other questions regarding differential
effectiveness of these interventions remain.

• What penalties for violations of laws (e.g., fines,
license demerits) are most effective among high-risk
drivers (e.g., teenagers, drinking drivers)?

• What are the most effective methods of publicizing
enhanced enforcement to reach high-risk drivers?

Other Positive or Negative Effects

Research on the positive and negative effects of each
intervention might include:

• Do primary safety belt laws increase or decrease risky
driving?

• Do enhanced enforcement programs for safety belt
use decrease risky driving?

• Do primary laws or enhanced enforcement programs
deter alcohol-impaired driving?

• Are primary laws associated with changes in fre-
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quency of traffic stops for ethnic and racial minorities 
relative to the general population? 

Economic Evaluations 

Little economic evaluation information was available. 
Research is warranted to answer the basic economic 
questions: What are the cost-benefit, cost utility, and 
cost-effectiveness of interventions to increase safety belt 
use? 

Barriers 

A number of barriers impede effective implementation 
of each intervention reviewed. Research into the follow
ing areas may help to overcome these barriers. 

• How can communities increase public acceptance of 
primary safety belt laws? 

• Do enhanced enforcement programs divert police 
from other crimes? 

Discussion 

These reviews examined interventions to increase safety 
belt use among individuals older than 5 years. An 
accompanying article in this supplement115 addresses 
interventions to increase use of child safety seats by 
children aged birth to 4 years. A clear gap in these two 
sets of reviews and in the Task Force's recommenda
tions is for children who are too old or too large to sit 
in child safety seats but who are too small to wear safety 
belts without the use of booster seats (generally chil
dren aged 4 to 8 years).116 The literature base regard
ing the efficacy of booster seats, and particularly that of 
population-based interventions to improve their use, is 
still emerging. Future updates of these reviews and 
recommendations should address this vulnerable 
population. 
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Appendix 1: Studies Measuring the Incremental Effect of Primary Enforcement Laws Relative to Secondary Enforcement Laws on Fatal Injuries

Author, Year
Study period

Design suitability (design)
Quality of execution
Evaluation setting

Wagenaar 1988 1

1976-1986

Greatest (time series with
concurrent comparison)

Fair

12 states (Primary: IL, NY,
TX; Secondary: MI, NE, NJ;
No Law: GA, IN, KS, MD,
OH PA)

Evans 1991 Z

1975-1987

Greatest (time series with
concurrent comparison)

Fair

48 U S states
(MA,-NE-excluded)

Winnicki 1995 Appendix

Update of Hoxie 1987 3

1975-1994

Greatest (time series with
concurrent comparison)

Fair
[based on Hoxie 1987]

50 U.S. states

Intervention and
comparison elements

Age: Not stated (adults)
Position: Front
Vehicles: Passenger,
vans, light trucks, utility
vehicles
Fines: Not stated
Effective Dates: Varied

Comparison: Primary vs
secondary law states

Age All
Position Not stated
Vehicles: Not stated
Fines: Not stated
Effective Dates Varied

Comparison Primary vs
secondary law states

Age: Not stated
Position: Front
Vehicles: Passenger
Fines: Not stated
Effective Dates: Varied
[based on Hoxie 1987]

Comparison: Primary vs
secondary law states

Study
population
description

Sample size

Front seat motor
vehicle occupants
age 10 and over
in U.S.

12 states

All motor vehicle
occupants in U.S.

48 states

Effect measure

Fatalities per
vehicle mile
traveled (VMT)

(Paper did not
state the
specific multiple
of VMT used in
calculating
fatality rates)

Fatalities per
100 million
VMTs

Reported
baseline

NA

NA

Reported effect

Percent change in fatalities per
VMT:

Secondary Law: -6.8 (p<.05)

Primary Law: - 9.9 (p<.05)

Percent change in rate of fatalities
per VMT

Value
used in

summarya

-3.1%

-13 916

Follow-up
time'

9-19
months

years

Primary Law -1716 (p<.01)

Secondary Law -31 % (N.S.j

Front seat motor
vehicle occupants
in U.S.

50 states

Fatalities NA Percent change in rate of fatalities
(difference between primary and
secondary law states):

-7.7% 0-10 years

-7.7% (p=0.0001)

Appendix Continued
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Author, Year
Study period

Design suitability (design)
Quality of execution
Evaluation setting

Intervention and
comparison elements

Study
population
description

Sample size

Effect measure Reported
baseline

Reported effect Value
used in

summarya

Follow-up
time"

Houston 1995 Age. All All motor vehicle Fatalities per NA Change in number of fatalities per NA` 0-7 years
Position: Front occupants in U.S billion vehicle bVMT:

1967-1991 Vehicles. Not stated miles traveled
Fines Not stated (bVMT) Primary laws: -3.616 (p<.001), or

Greatest (time series with Effective Dates: Varied 50 states 3.616 fewer deaths per bVMT
concurrent comparison) compared with no law

Comparison: Primary vs

Fair secondary law states
Secondary laws -4 252 (p< 001), or

50 U.S states 4.252 fewer deaths per bVMT
compared with no law

Houston 1996 5 Age: All All motor vehicle Fatalities per NA Change in number of fatalities per NA` 0-7 years
Position: Front occupants in U.S. bVMT bVMT:

1975-1991 Vehicles: Not stated
Fines: Not stated Primary laws: -0.639 (p<.001), or

Greatest (time series with Effective Dates: Varied 50 states 0.6388 fewer deaths per bVMT

concurrent comparison) compared with no law
Comparison: Primary vs

Fair secondary law states Secondary laws: -0.002 (N.S.), or
.0023 fewer deaths per bVMT

50 U.S. states compared with no law

a Percent change
b Period following passage of primary enforcement law
` Percent change could not be calculated from the data provided

Abbreviations: bVMT, billion vehicle miles traveled; VMT, vehicle miles traveled
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Appendix 2: Studies Measuring the Incremental Effect of Primary Enforcement Laws Relative to Secondary Enforcement Laws on Safety Belt Use

Author, Year Study
Study period Intervention and population Effect measure Reported Reported effect Value Follow-up

Design suitability (design) comparison elements description baseline used in
a

timeb
Quality of execution summary
Evaluation setting Sample size

Campbell 1988 1 Age: All Front seat motor Observed NA Primary States: +12.6% NA
Position: Front vehicle occupants safety belt use Intercept = 44.5% belt use (p<.01)

1985-1987 Vehicles: Passenger in 20 U.S. states
Fines: Varied

Least (cross-sectional) Effective Dates: Varied Secondary States:

Fair Comparison: Primary vs
20 states

Intercept = 31.9% belt use (p<.01)

secondary law states

20 U.S. states (Primary: CT,
HI, IL, IA, NM, NY, NC, TX;
Secondary: CA, ID, LA, MD,
MA, MI, NE, NJ, OH, UT,
WA. and Washington. DC)

Ulmer 1995 Age All Drivers in six Observed Secondary Primary Lava +1IS 2 7 months
Position. Front communities in safety belt use Law: 76.2

1986-1993 Vehicles- Passenger cars California 580 C

(taxi, 6000+ lb trucks,

Moderate (tinge series) police. postal exempt) Not reported

Fines. S20-S50

Fair Law went into effect.
1-1-93

Six communities in California
(Bakersfield, Fresno, Comparison Change from

Monterey, Riverside secondary to primary

Salinas, San Bernardino) enforcement within same
state

Preusser 1997 3 Age: All Front seat motor Observed Secondary Primary Law: +14.1% 6 months
Position: Front vehicle occupants safety belt use Law: 66.0%

1992-1996 Vehicles: Passenger cars, in five 51.9%
light trucks, vans communities in

Moderate (time series) Fines: $25-$50 Louisiana
Effective Date: 11-1-95

Fair N = 45,662
Comparison: Change from observations

Five communities in secondary to primary

Louisiana (Baton Rouge, enforcement within same

Lake Charles, Monroe, state

Shreveport, St. Tammany
Parish)
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Author, Year Study
Study period Intervention and population Effect measure Reported Reported effect Value Follow-up

Design suitability (design) comparison elements description baseline used in times'
Quality of execution summarya
Evaluation setting Sample size

Lange 1998 4 Age: All Drivers in Observed Secondary Primary Law (95% CI): +22.6%, 2 5 years
Position: Front California safety belt use Law 95 6% (9 5,2. 96-0)

99911-1995 Vehicles. Not stated (95% Cl)
Fines: Not stated N=18.469 73.0%

Moderate (t)me series) Law went into effect. (71.9. 741)
1-1-93

Fair
Comparison: Change from

Two communities in secondary to primary

California (Oceanside, enforcement within same

Salinas) state

Solomon 2000 5 Age: All Front seat motor Observed Secondary Primary Law: +12% 9-10
Position: Front vehicle occupants safety belt use Law: MD 83% months

1993-1998 Vehicles: Varied MD 71% OK 56%
Fines: MD $25 unchanged; OK 47% DC 80%

Moderate (time series) OK lowered to $20; DC N=3707 (OK) DC 66%
increased to $50 + 2 points N=4945 (MD)

Fair on license. N=unknown (DC)
Law went into effect:

MD, OK, Washington, DC MD 10-1-97
OK 11-1-97
DC 10-9-97

Comparison: Change from
secondary to primary
enforcement within same
state

Winnicki 1995 Age. All Fatally injured Police-reported NA incremental increase in safety belt NA 0-10 years
Position: Front occupants of safety belt use use in primary vs secondary law

1983-1994 Vehicles. Varied motor vehicle states (percent change estimated
Fines. Varied crashes in US from regression model)

Greatest (time series with Law went into effect:

concurrent comparison) Various dates 50 states 14 4% (p=0.0001)

Fair Comparison Primary vs
secondary law states

50 U.S. states

L
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Author, Year
Study period

Design suitability (design)
Quality of execution
Evaluation setting

Intervention and
comparison elements

Study
population
description

Sample size

Effect measure Reported
baseline

Reported effect Value
used in

summarya

Follow-up
time'

Fielding 1992 7 Age: All Volunteer health Self-reported NA Primary Law: 78% +1% NA
Position: Front profile safety belt use

1988-1989 Vehicles: Not stated participants in Secondary Law: 77%
Fines: Not stated U.S. whose

Least (cross-sectional) Law went into effect: employers
Various dates belonged to

Fair Johnson and

Comparison: Primary vs
Johnson Health

50 U.S. states secondary law states
Management

N=17,830

SEscobedo 1992 s j Age All U S residents elf-reported Primary Behavioral Risk Factor Surveillance +22% 3 years

Position: Front age 18 and over safety belt use Law pre: System (BRFSS) "Always use'.

1984-1989 I Vehicles Not stated with telephones 21 °

Fines Not stated Primary Law post. 70%

Greatest (time series with Law went into effect N=100,000 Secondary

concurrent comparison) NC 10-85 Law pre. Secondary Law poat. 49°1%,

Fair Comparison Primary vs
secondary law states

12 U S. states (Primary NC
Secondary CA, ID, IL, IN,
MN, MO OH. SC, TN UT
WI)

a Percentage point difference
' Period following passage of primary enforcement law.
° Percent change could not be calculated from the data provided
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Reviews of Evidence Regarding Interventions to 
Reduce Alcohol-Impaired Driving 
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Mary 0. Alao, MA, Vilma G. Carande-Kulis, PhD, MS, Stephanie Zaza, MD, MPH, Daniel M. Sosin, MD, MPH,

Robert S. Thompson, MD, and the Task Force on Community Preventive Services


Background: Alcohol-related motor vehicle crashes are a major public health problem, resulting in 
15,786 deaths and more than 300,000 injuries in 1999. This report presents the results of 
systematic reviews of the effectiveness and economic efficiency of selected population-
based interventions to reduce alcohol-impaired driving. 

Methods: The Guide to Community Preventive Services's methods for systematic reviews were used to 
evaluate the effectiveness of five interventions to decrease alcohol-impaired driving, using 
changes in alcohol-related crashes as the primary outcome measure. 

Results: Strong evidence was found for the effectiveness of .08 blood alcohol concentration laws, 
minimum legal drinking age laws, and sobriety checkpoints. Sufficient evidence was found 
for the effectiveness of lower blood alcohol concentration laws for young and inexperi
enced drivers and of intervention training programs for servers of alcoholic beverages. 
Additional information is provided about the applicability, other effects, and barriers to 
implementation of these interventions. 

Conclusion: These reviews form the basis of the recommendations by the Task Force on Community 
Preventive Services presented elsewhere in this supplement. They can help decision makers 
identify and implement effective interventions that fit within an overall strategy to prevent 
impaired driving. 

Medical Subject Headings (MeSH): community health services; decision making; evidence-
based medicine; practice guidelines; preventive health services; public health practice; 
meta-analysis; review literature; motor vehicles; seat belts; accidents, traffic; accident 
prevention; automobile driving; alcohol drinking; wounds and injuries (Am J Prev Med 
2001;21(4S):66-88) 

Introduction the proportion of all traffic fatalities that are alcohol-
related has declined steadily from 57% to 38%.1 De-

The United States has made substantial progress 
spite this progress, alcohol-related motor vehicle 

in reducing alcohol-related traffic fatalities in 
crashes continue to be a major public health problem,

recent decades. Since the National Highway 
resulting in 15,786 deaths and more than 300,000

Traffic Safety Administration (NHTSA) began keeping 
injuries in 1999.1

records on alcohol involvement in fatal crashes in 1982, 
Since 1970, individual states and communities have 

implemented a broad range of strategies to reduce 
From the Division of Unintentional Injury Prevention (Shults, Elder, alcohol-impaired driving. Laws to deter alcohol-im-
Sleet) and Office of the Director (Sosin), National Center for Injury paired driving and to control the sale or public con-
Prevention and Control, and Division of Prevention Research and 
Analytic Methods, Epidemiology Program Office (Carande-Kulis, sumption of alcohol are among the most widely used 
Alao, Zaza), Centers for Disease Control and Prevention, Atlanta, strategies. By 1987, all states had enacted a minimum 
Georgia; Office of Research and Traffic Records, National Highway legal drinking age of 21 years. As of May 1, 2001, a total
Traffic Safety Administration (Nichols), Washington, DC; Task Force 
on Community Preventive Services and The Department of Preven- of 24 states, the District of Columbia, and Puerto Rico 
tive Care, Group Health Cooperative of Puget Sound (Thompson), had lowered the illegal blood alcohol concentration 
Seattle, Washington (BAC) for drivers aged 21 years and older from 0.10

The research described in this article was awarded the Department 
of Health and Human Services Secretary's Award for Distinguished g/dL to 0.08 g/dL. Community-based interventions, 
Service. including sobriety checkpoints, enhanced enforcement 

Address correspondence and reprint requests to: Ruth A. Shults, of alcohol control policies, and training programs for
PhD, MPH, Division of Unintentional Injury Prevention, Centers for 
Disease Control and Prevention, 4770 Buford Highway, Mailstop servers of alcoholic beverages, have also been imple-
K-63, Atlanta, GA 30341. E-mail: rasl@cdc.gov. mented in some states. 
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Figure 1. Logic framework for reviews of interventions to reduce alcohol-impaired driving. 
BAC, blood alcohol concentration. 

Data provided by NHTSA and the U.S. Bureau of the 
Census in 1999 indicate that the United States nearly 
met the Healthy People 2000 objective for alcohol-related 
motor vehicle deaths of no more than 5.5 deaths per 
100,000 persons, with a rate of 5.8 per 100,000 per
sons.'-3 The Healthy People 2010 4 target for alcohol-
related motor vehicle fatalities is 4.0 per 100,000 per
sons or fewer. Meeting the 2010 objective will require a 
further decrease of 31% in the rate of alcohol-related 
motor vehicle fatalities. The recommendations of the 
Task Force on Community Preventive Services (the 
Task Force)' are intended to help communities, work
ing with public health and traffic safety professionals, 
identify and implement effective programs and policies. 

Some of the laws evaluated in the systematic review 
have already been widely enacted in the United States. 
Information about the effectiveness of these laws will be 
useful in evaluating any future proposals to repeal or to 
revise them. In addition, the systematic review high
lights important unanswered questions about the effec
tiveness of these laws in various settings (e.g., urban vs 
rural). 

Conceptual Approach 

This systematic review was undertaken to assess the 
effectiveness of a number of laws and other community-
based interventions in reducing alcohol-impaired driv
ing and alcohol-related motor vehicle crash fatalities in 
the United States and other Established Market Econo
mies.' Of the 76 studies included in the review, 55 

'Established Market Economies as defined by the World Bank are 
Andorra, Australia, Austria, Belgium, Bermuda, Canada, Channel 
Islands, Denmark, Faeroe Islands, Finland, France, Former Federal 
Republic of Germany, Germany, Gibraltar, Greece, Greenland, Holy 
See, Iceland, Ireland, Isle of Man, Italy, Japan, Liechtenstein, Lux
embourg, Monaco, The Netherlands, New Zealand, Norway, Portu

(72%) were conducted in the United States. Other 
studies were conducted in Australia, Canada, New 
Zealand, France, and The Netherlands. 

We focused on interventions for which the primary 
goal was to reduce alcohol-impaired driving. We did 
not review interventions intended primarily to restrict 
access to alcohol (e.g., alcohol taxation, alcohol outlet 
zoning restrictions) or to address health outcomes of 
alcohol abuse or misuse other than alcohol-impaired 
driving. Those topics will be included in the Task 
Force's review of interventions to prevent alcohol abuse 
and misuse as part of the Guide to Community Preventive 
Services (the Community Guide). 

The logic framework shown in Figure 1 depicts the 

conceptual approach that guided the review process. 

This figure illustrates the hypothesized links between 

interventions to reduce alcohol-impaired driving and 

the outcomes of interest. These interventions are 

thought to work through three separate pathways: They 

may reduce alcohol-impaired driving by increasing the 

perceived risk of detection and punishment; They may 

reduce alcohol consumption in high-risk settings or 

among high-risk groups; and they may foster a social 

norm that reduces the acceptable amount of alcohol to 

consume before driving. 

Methods 

The Community Guide's methods for systematic reviews and for 
linking evidence to recommendations have been published 
elsewhere.' An overview of the general methods used in the 
systematic reviews of interventions to reduce motor vehicle 
occupant injury appears in the supplement.7 This discussion 
is limited to topics that apply specifically to interventions to 
reduce alcohol-impaired driving. 

gal, San Marino, Spain, St. Pierre and Miquelon, Sweden, Switzer
land, the United Kingdom, and the United States. 
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Table 1. Priority interventions selected for review 

Laws & Policies 

Law Enforcement 
Behavioral 

Provision of Information 

Multifaceted Programs 

Italics indicate interventions not yet reviewed. 
DUI, driving under the influence of alcohol. 

Selecting Interventions 

The consultation team (see Acknowledgments) generated a 
comprehensive list of interventions to reduce alcohol-im
paired driving and created a priority list of interventions to be 
reviewed after surveying consultants and other experts. Those 
individuals were asked to rank interventions as priorities for 
systematic review, considering whether each intervention is 
(1) thought to be effective but underused; (2) thought to be 
ineffective but overused; (3) popular, but its effectiveness is 
not well established; (4) costly, but its effectiveness is not well 
established; (5) targeted to a specific population of interest 
(e.g., youth); or (6) broad reaching, and could achieve large 
reductions in alcohol-impaired driving if found to be effec
tive. Rankings were compiled, and the 12 interventions with 

the most votes were selected as priorities for this review 
(Table 1). Resource limitations prevented us from complet

ing reviews of all of the priority interventions in time for this 
publication. Additional reviews will be published as they are 
completed. 

Selecting Summary Effect Measures 

The primary outcomes assessed in this literature are fatal and 
nonfatal injuries resulting from alcohol-related motor vehicle 
crashes. This information is primarily derived from police 
incident reports. In the United States, information about all 
fatal crashes that occur on public roads is available in 

electronic form through NHTSA's Fatality Analysis Reporting 

System (FARS).' There is no comparable single source of 
electronic information about all nonfatal crashes. Of the 69 
studies that examined crash data, 35 (51%) examined only 
fatal crashes. 

Differences in how "alcohol-relatedness" of crashes is oper
ationally defined from study to study contribute to the 
variability in the effect measures in this review. Until recent 
decades, the BACs of drivers involved in fatal crashes were 
measured too sporadically to be useful in evaluating interven
tions to reduce alcohol-impaired driving. Objective measures 
of alcohol involvement in nonfatal crashes continue to be 
collected only sporadically. Given the limited availability of 
BAC data, many studies have used proxy variables for alcohol-
related crashes. Commonly used proxy variables, and their 
estimated level of association with alcohol involvement, are 

Interventions 

.08 blood alcohol concentration (BAC) laws 
Lower BAC laws for young and inexperienced drivers 
Minimum legal drinking age laws 
Administrative license revocation 
Ignition interlocks 
Sobriety checkpoints 
Intervention training programs for servers of alcoholic beverages 
Alternative transportation (e.g., designated driver programs) 
Assessment and treatment for DUI offenders 
Mass media campaigns 
School-based education 
Multifaceted community-based programs 

listed in Table 2. Using proxy variables for alcohol involve
ment produces effect estimates that are biased toward the 
null, with the degree of bias being more pronounced for 
proxies with weaker association with alcohol involvement. 

Important differences exist in the operational definitions 
of "alcohol-relatedness" of crashes even among studies that 
use driver BAC data. For fatal crashes in the United States, the 
FARS system uses a statistical model to estimate the BAC of 
drivers for whom BACs were not obtained.9 Some of the 
studies in this review used the estimated values for BAG 

Table 2. Estimated probability of alcohol involvement for 
various crash types in the United States, 1999 

rash types 

Estimated 
probability 
of alcohol 
involvement' (%) 

Proxies for alcohol-involved crashes 

Nighttime single-vehicle fatal crashes 
(6:00 PM to 5:59 AM) 

Nighttime fatal crashes 
(6:00 PM to 5:59 AM) 

All fatal crashes 
Late night single-vehicle nonfatal injury 

crashes (12:00 AM to 5:59 AM) 
Late night nonfatal injury crashes 

(12:00 AM to 5:59 AM) 
Late night property damage only crashes 

(12:00 AM to 5:59 AM) 

64 

60 

38 
41 

37 

23 

Comparison crash types 

Daytime fatal crashes 
(6:00 AM to 5:59 PM) 

Daytime nonfatal injury crashes 
(6:00 AM to 5:59 PM) 

17 

4 

'The categories of crash types are provided for descriptive purposes.

In most studies reviewed, crashes that met or exceeded a given level

of severity were combined.

"Alcohol involvement is defined by a measured or estimated blood

alcohol concentration (BAC) of 0.01 g/dL or greater for fatal crashes

and by police report for nonfatal crashes.

Source: National Highway Traffic Safety Administration.'
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provided by the FARS statistical model. Other studies consid
ered as alcohol-related only those crashes involving drivers 

with measured BACs above an established level. Additionally, 

studies defined alcohol-relatedness using various BAC cut-

points (i.e., ?0.01 g/dL, ?0.08 g/dL, or ?0.10 g/dL). 

We often had to select from several possible effect mea

sures. We established and consistently applied rules for 

identifying the outcome measure that most adequately re

flected alcohol-related crashes and addressed potential con

founding variables. Briefly, we considered BAG data to be the 

most objective measure of alcohol-relatedness of crashes. For 

studies that reported results using more than one cutpoint for 

BAC, we chose the results based on the BAC cutpoint closest 

to 0.10 g/dL. 

When available, we selected effect measures that compared 

alcohol-related fatalities with non-alcohol-related fatalities 

(e.g., proportion of all fatal crashes involving drivers with 

BACs of ?0.10 g/dL; ratio of single-vehicle nighttime fatal 

crashes to multi-vehicle daytime fatal crashes) over the abso

lute number of alcohol-related fatalities. These effect mea

sures help control for both the long-term downward trend in 

total fatal crashes and factors that influence the total number 

of crashes, such as weather, economic conditions, vehicle 

miles traveled, and safety characteristics of vehicles and 

highways.1° When available, we also selected effect measures 

that incorporated a concurrent comparison group such as 

drivers in adjacent states or drivers within the same state who 

were unaffected by the intervention. For those studies, results 

were reported in the form of the net change, reflecting the 

difference between the percent change for the intervention 

group and the comparison group. Net change was calculated 

by using the formula 

(lp0_Sl - lp,)/Ipm - (Gposl - CPII/GrIYP.' 

where: 

I refers to the group exposed to the intervention, 

C refers to the group not exposed to the intervention (the 

comparison group), 

post refers to outcome measurements after implementation 

of the intervention, and 

pre refers to outcome measurements before implementation 
of the intervention. 

For studies using interrupted time series or other regression-

based analyses, results were reported in terms of the percent 

change estimated from the model. 

The other outcomes assessed in this review were BAGS of 

drivers at roadside surveys, as well as measured and estimated 

BACs of people leaving bars or other licensed establishments. 

Net changes in these outcomes were calculated by using the 

same formula as for the crash outcomes. 

Effect measures from individual studies are displayed in 

figures, and a median effect measure and range for each 

outcome of interest is reported. For median effect measures 
based on seven or more studies, the interquartile range is 

reported. For interventions with a large number of studies, we 

also evaluated whether the intervention's effect varied by 
follow-up time. 

Table 3. .08 BAC laws: descriptive information about 
included studies 

Number 
of studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 
Qualifying papers 910-18 

Study designs 
Time series with concurrent comparison group 2"']s 
Time series, no concurrent comparison group 215'1`' 

510,12-14,17
Before-after with concurrent comparison 

group 
Outcomes reported 

Fatal injury crashes 810-15,1 7,18 

Fatal and nonfatal injury crashes 116 

BAC, blood alcohol concentration. 

Intervention Effectiveness and Economic Efficiency 
.08 BAC Laws 

In the United States, states have two basic types of 

alcohol-impaired driving laws. The first type prohibits a 

person from driving while intoxicated (DWI). Origi

nally, these laws did not require evidence of a specific 

BAC. The second type of law, which came later, made it 

illegal "per se" to operate a motor vehicle at or above a 

specified BAC. These laws, referred to as per se laws, 

were usually enacted in addition to the existing DWI 

laws. Originally, most per se laws specified a BAC of 

0.10 g/dL or 0.15 g/dL as being illegal. In 1983, Utah 

and Oregon lowered the illegal BAC from 0.10 g/dL to 

0.08 g/dL. By May 1, 2001, a total of 24 states, the 

District of Columbia, and Puerto Rico had enacted laws 

lowering the illegal BAC to 0.08 g/dL. These laws, 

referred to as .08 BAC laws, are the subject of this 

review. 

In the United States, per se laws apply to all drivers, 
but they target primarily drivers aged 21 years and 
older. This target is because, as of July 1998, all states 
had enacted per se laws for drivers aged 20 years and 
younger that establish BAC limits of 0.02 g/dL or 
less. 

Reviews of evidence 

Effectiveness. The evidence base for .08 BAC laws in
cluded published journal articles, technical reports, 
and conference papers. Our search identified nine 
studies, all of which were of sufficient design quality 
and execution to be included in the review.10-18 De
scriptive information about the quality, study design, 
and outcome measures from these studies is presented 
in Table 3. Details of the nine qualifying studies are 
provided in the Appendix and at the website 
(www.thecommunityguide.org). 

All nine studies analyzed data from police incident 

reports of crashes occurring on public roadways. Post-

law follow-up times for individual state laws ranged 

from 1 to 14 years (median, 5). 
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Median = -7% 

N 
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Figure 2. Percent change in measures of alcohol-related motor vehicle fatalities after .08 BAC laws were enacted, by state. 
*Numbers correspond to reference numbers of cited studies. -[Median percent change calculated by using the median value for 
the state. 

Eight of the nine studies reported the percent 
change in alcohol-related fatalities (post-law period vs 
pre-law period) or provided the data needed to calcu
late the measure.10°12-'8 Seven studies provided state-
specific percent change values, and the remaining 
study provided a summary percent change value for all 
16 states that enacted .08 BAC laws before January 1, 
1998 (Figure 2). The median post-law percent change 
in alcohol-related motor vehicle fatalities was -7% 
(interquartile range, -15% to -4%). Results were 
generally consistent in direction and size across the 
studies. 

One study reported a 45% net increase (95% confi

dence interval [CI], -13% to + 144%) in fatalities after 

enactment of the .08 BAC law in Vermont.1° This study 

compared alcohol-related fatalities in Vermont with 

those in New Hampshire. The result of this comparison 

is imprecise because there were fewer than 100 alcohol-

related motor vehicle fatalities in each state during the 

3-year study period. 

Evaluations of .08 BAG laws in the states of Califor
nia, Maine, Oregon, Utah, and Vermont' 0,11,14-17 were 
limited in their ability to separate the effect of .08 BAC 
laws from that of administrative license revocation 
(ALR) laws, which were enacted at about the same 
time. ALR laws allow the arresting officer, judge, or 
magistrate to seize the license of a driver who refuses or 
fails a BAG test. Two recently published studies provide 
summary estimates of the effect of .08 BAC laws inde
pendent of ALR laws. In a secondary analysis, Hingson 

et al.13 reported an overall post-law decline in alcohol-
related fatal crashes of 5% in four states that had 
long-standing ALR laws. Voas et al.18 estimated the 
separate effects of BAC laws and ALR laws by using 
multivariate regression analysis. They reported an 8% 
decline in fatally injured alcohol-impaired drivers at
tributable to .08 BAC laws. 

Applicability. The states represented in the evidence 
base are geographically diverse with varying population 
densities. Because all of the studies analyzed data from 
statewide police incident reports of fatal crashes, the 
evidence of effectiveness should be applicable to all 
drivers affected by .08 BAG laws. None of the studies, 
however, provided data to assess differences in effec
tiveness for various subgroups of the driving 
population. 

In support of .08 BAC laws, the U.S. Congress 
included a provision in the Fiscal Year 2001 Depart
ment of Transportation and Related Agencies Appro
priations Act19 that requires states to implement .08 
BAC laws by October 2003 or risk losing federal high
way construction funds. 

Other positive or negative effects. Three studies measured 
outcomes other than motor vehicle crashes, including 
public knowledge and perception of impaired driving 
laws, self-reported impaired driving, and impaired driv
ing arrests.' 2,15,16 Information about these other poten
tial effects was not summarized in this review. 
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Table 4. Lower BAG laws for young or inexperienced drivers: descriptive information about included studies 

Number 
of studies 

Papers meeting inclusion criteria 1122-32 

Papers reporting on more than one study 225,27 

Actual number of studies meeting inclusion criteria 16 
Papers excluded, limited execution quality 325,27,28 

Actual number of studies excluded 8 
Qualifying papers 822-24,26,29-32 

Papers reporting additional information on already-included studies 23,32 

Actual number of qualifying studies 
Study designs 

Time series with concurrent comparison group 
Time series, no concurrent comparison group 
Before-after with concurrent comparison group 

Outcomes reported 
Fatal injury crashes 
Fatal and nonfatal injury crashes 
"Had been drinking" crashes 

BAC, blood alcohol concentration. 

Economic. No studies were found that met the require

ments for inclusion in a Community Guide review.7 

Barriers to intervention implementation. One poten

tial barrier to implementation of .08 BAC laws is the 

view that the laws discourage "social drinkers" from 

driving after drinking small amounts of alcohol but do 

not deter "hard-core" drinking drivers. Results of the 

systematic review provide some evidence to counter this 

view. Five of the nine studies measured fatalities involv

ing drivers with BACs of 0.10 g/dL or higher, and these 

studies reported post-law reductions for most 

states.''-14,'8 

Conclusion. According to the Community Guide's rules 

of evidence, available studies provide strong evidence 

that .08 BAC laws are effective in reducing alcohol-

related crash fatalities. 

Lower BAC Laws for Young or Inexperienced 
Drivers 

Lower BAC laws for young or inexperienced drivers 
establish a lower illegal BAC for these drivers than for 
older or more experienced drivers. Although these laws 
are commonly referred to as "zero tolerance" laws, in 
many jurisdictions the BAC limit for affected drivers is 
slightly above zero (e.g., 0.02 g/dL). 

Young people who drive after drinking alcohol pose 

an inordinate risk to themselves, their passengers, and 

other road users. A recent U.S. study20 estimated that 

male drivers aged 16 to 20 years with BACs in the range 

of 0.08 to <0.10 g/dL were 24 times more likely to die 

in a motor vehicle crash than those with BACs of zero. 

In the United States, lower BAC laws have typically 
applied to all drivers younger than the minimum legal 
drinking age of 21 years. In Austria, Australia, New 
Zealand, and some Canadian provinces, lower BAG laws 

6 

3 24, 29 , 30 

123 
222,26 

322,29,30 
224,26 

123 

apply either to all newly licensed drivers or to newly 
licensed drivers younger than a specified age.2' The 
first U.S. laws lowering the illegal BAC for underage 
drivers were enacted in 1983 in Maine and North 
Carolina. By December 1994, 27 states and the District 
of Columbia had enacted lower BAC laws, with BAC 
limits ranging from any detectable level of BAC to 0.07 
g/dL.22 In support of lower BAC laws, the U.S. Con
gress included a provision in the National Highway 
Systems Designation Act of 1995 that required states to 
implement a BAC limit of 0.02 g/dL or less for all 
drivers younger than the age of 21 years by October 
1998 or risk losing federal highway construction funds. 
By July 1998, all 50 states had enacted lower BAG laws. 

Reviews of evidence 

Effectiveness. The evidence base for this intervention 

included published journal articles, technical reports, 

and conference proceedings. We found nine publica

tions22-30 that reported on 14 separate studies of the 

effectiveness of lower BAC laws. Two additional papers 

provided more information about an already-included 

study.31,32 Descriptive information about the quality, 

study design, and outcome measures from these studies is 

presented in Table 4. Details of the six qualifying studies are 

provided at the website (www.thecommunityguide.org). 

Four of the six studies were conducted in the United 

States, 22,23,29,30 and the remaining two were conducted 

in Australia. 24,26 Two of the U.S. studies evaluated lower 

BAC laws in multiple states. 22,-50 All six studies analyzed 

data from police incident reports of motor vehicle 

crashes occurring on public roadways. Post-law fol

low-up times for individual state laws ranged from less 

than 1 year to 15 years. The median post-law follow-up 

time for the six studies was 22 months. 

Each of the six studies reported a post-law reduction 
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in crashes. The three studies that examined fatal crash 

outcomes reported declines of 24%,30 17%,22 and 

9%.29 The two studies that examined fatal and nonfatal 

injury crashes reported declines of 17%26 and 3.8%.24 

The study that examined crashes in which the investi

gating police officer believed that the driver had been 

drinking alcohol reported a decline of 11%.23 

Applicability. The same body of evidence used to assess 
effectiveness was used to assess the applicability of these 
interventions in various settings. The states studied are 
geographically diverse and have both urban and rural 
populations. Because all of the studies analyzed data 
from the statewide files of police-reported crashes, the 
evidence of effectiveness should be applicable to all 
drivers affected by these lower BAC laws. None of the 
studies, however, provided data to assess differences in 
effectiveness for various subgroups of the affected 
population. 

Lower BAC laws have been enacted for other defined 
populations not addressed in this review, including 
commercial truck drivers and people convicted of 
driving while impaired. The Centers for Disease Con
trol and Prevention has recommended that states con
sider enacting lower BAG laws for all drivers who 
transport children.33 

Other positive or negative effects. It is possible that drivers 

younger than the age of 21 years with high BACs could 

receive "zero tolerance" citations for violating the lower 

BAG law, whereas adults with the same BAC would be 

arrested for the more serious offense of driving under 

the influence of alcohol (DUI). Voas et al.29 explored 

this potential negative effect in an evaluation of Cali

fornia's 1994 lower BAG law. They reported that the 

combined rate of alcohol-related license suspensions 

for zero tolerance citations and DUI arrests among 

underage drivers increased only slightly after enact

ment of the 1994 lower BAC law. Furthermore, 57% of 

underage drivers who received zero tolerance citations 

had BACs above 0.08 g/dL. The investigators con

cluded that California's 1994 lower BAC law resulted in 

about half of the potential DUI arrests among under

age drivers being converted to less serious zero toler

ance citations. 

Economic. One study34 met the criteria for inclusion6'' 
in the review of lower BAG laws for young or inexperi
enced drivers. The study applied previously published 
crash costs and used effectiveness data from other 
previously published studies to illustrate how these 
costs could be applied to lower BAG laws in the United 
States. The benefits from a reduction in alcohol-related 
crashes were estimated on the basis of the assumption 
that lower BAC laws reduce young drivers' alcohol-
related crashes by 20%. Monetary benefits and costs 
were reported in dollars per mile driven. 

The study conducted a cost-benefit analysis. The 

estimated benefit-to-cost ratios' for lower BAG laws was 

$11 per dollar invested when violators receive a 

6-month license suspension. Costs included the cost of 

trials and sanctions imposed and compliance costs to 

young drivers (i.e., cost of the loss of mobility). 

The study was classified as satisfactory, based on the 
quality assessment criteria for economic evaluations 
used in the Community Guide. 7,11 Study details, adjusted 
results, and quality scoring are provided in the eco
nomic evaluation summary tables at the website 
(www. thecommunityguide.org) . 

Barriers to intervention implementation. All U.S. states 

currently have lower BAC laws for drivers younger than 

age 21 years. Voas et al.29 discussed several potential 

barriers to full enforcement of these laws. Because 

young people are less likely than adults to drink in bars, 

police patrols that target bar neighborhoods are likely 

to miss underage drinking drivers. Also, officers may 

have difficulty identifying underage drinking drivers 

with low BACs who do not show signs of impairment. 

Finally, because of ambiguities, some state laws do not 

authorize officers to test the BAC of an underage driver 

unless the officer has probable cause to believe that the 

driver's BAC is above the legal limit for adults. 

Conclusion. According to the Community Guide's rules 
of evidence, there is sufficient evidence that lower BAC 
laws are effective in reducing alcohol-related crashes 
among young or inexperienced drivers. 

Minimum Legal Drinking Age Laws 

Minimum legal drinking age (MLDA) laws specify an 

age below which the purchase or public consumption 

of alcoholic beverages is illegal. Studies included in this 

review assessed the effect of raising or lowering the 

MLDA on crashes and related fatal and nonfatal injury 

outcomes. 

In the United States, several states lowered their 
MLDA during the early 1970s. Shortly thereafter, in 
response to an increase in motor vehicle fatalities 
among young people, some of these states raised their 
MLDA. To address continuing concerns about youth 
drinking and driving, federal legislation requiring 
states to adopt a minimum drinking age of 21 years or 
lose highway funds was passed in 1984. By 1987, all U.S. 
states had adopted an MLDA of 21. 

Reviews of evidence 

Effectiveness. The evidence base for this intervention 
included only published journal articles. We reviewed 
three bodies of evidence that evaluated the effect of 
MLDA changes: studies of the effect of raising the 

"A benefit-to-cost ratio is provided as a stand-alone piece of informa
tion and should not be used to rank interventions unless (1) there is 
a known budget constraint, (2) the interventions are mutually 
independent, or (3) interventions exhibit constant returns to scale. 
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Table 5. Minumum legal drinking age laws: descriptive information about included studies 

Number of studies 

Papers meeting inclusion criteria 463036--80 

Papers excluded, limited execution quality 1338,49,57,59,62-64,69-72,76,77 

Qualifying papers 3330,36,37,39-48,50-56,58,60,61,65-68, 73-75,78-80 

Papers reporting additional information on already-included studies 378-80 

Actual number of qualifying studies' 3 3.30,'.3(i,37,39-48,50-56,58,60,C3 1,65-68, 73-75 

Study designs 
Time series with concurrent comparison group 1630,36,40,42,48,52,53,55,61,65-68,73-75 

Time series, no concurrent comparison group 239,50 

Before-after with concurrent comparison group 1537,41,43-47,51,54,56,58,60 

Outcomes reported 
Fatal injury crashes or crash fatalities 223036, 37,39,41,43-47,50,53--55,61,65-68,73-75 

Fatal and nonfatal injury crashes 842,48,51,52,60 

Other crash types 440,52,56,58 

"Four studies from a single paper`30 qualified for review. 

MLDA, studies of the effect of lowering the MLDA, and Figure 3 presents the findings from the evidence 
studies that used multiple regression to evaluate the base, aggregated across all crash outcomes. These re-
effect of MLDA changes. The regression-based studies sults suggest that changes in the MLDA result in 
are reported separately because they cover all U.S. changes of roughly 10% to 16% in alcohol-related crash 
states during overlapping time periods, and their re- outcomes for the targeted age groups, decreasing when 
sults are not independent of each other. Most studies in the MLDA is raised, and increasing when it is lowered. 
the review assessed the effect of changes in the MLDA These effects were consistent over follow-up times rang-
from 18 to 21 years or vice versa. Outcomes were ing from 7 to 108 months. 
typically assessed in the age groups affected by the law In some studies, the age group directly affected by 

change. the change in the MLDA was not identical to the age 

Forty-nine studies reported in 46 papers met the group on which outcomes were evaluated. These dis

inclusion criteria for this review: 17 studies of the effect crepancies usually arose when crash data pertaining 

of raising the MLDA,36-52 11 studies of the effect of only to the affected age group were not available, or 

lowering the MLDA contained in eight reports 1 53-10 when young people who were of legal drinking age 

and 18 regression-based studies of the effect of chang- before the law change were allowed to continue to 

ing the MLDA.30,61-77 Three papers provided addi- purchase or consume alcohol (i.e., were grandfa

tional information about already-included studies. 78-80 thered). For 15 studies with perfect overlap between 

Descriptive information about the quality, study design, the age group targeted by the law and the age group 

and outcome measures from all MLDA studies is pre- analyzed,30,40-43,45,46,48,51-55,58,67 the median change in 

sented in Table 5. The effects of changes in the MLDA crashes was 19%. For 17 studies (in 14 reports) with 

on crash outcomes likely to involve alcohol are summa- misclassification into the outcome group of subjects not 

rized in Table 6. Details of the 33 qualifying studies are affected by the MLDA change, 36,37,39,44,50,56,60,61,65,66, 

provided at the website (www.thecommunityguide.org). 68,73-75 the median change was only 12%. 

Table 6. Effects of changing the mimiumum legal drinking age: summary effects from the body of evidence on crash 
outcomes likely to involve alcohol 

Outcome Number of studies Median change Ranges 

Raising the MLDA 
bFatal injury crashes 36 37 39 41 43 46 509 , , , , - , 17% decrease 30%-7% decrease 

Fatal and nonfatal injury crashes 442,48,51,52 15% decrease 33%-6% decrease 
Other crashes 240,52 NA 21% and 18% decrease 

Lowering the MLDA 
Fatal injury crashes 
Fatal and nonfatal injury crashes 

53 54 553 , , 

460 
8% increase 
5% increase 

2%-38% increase 
2% decrease to 22% increase 

Other crashes 256,58 NA 22% and 186% increase 
Estimated effect of raising the MLDA by 3 years 

(from 18 to 21) from regression-based studies29,64-8o 
Fatalities and fatal crashes 30 61 65-68 73-759 , , , 12% decrease 17%-8% decrease 

"When 7 or more studies were available, an interquartile range is presented.

bA study evaluating fatal crashes among 16- and 17-year-olds' S was not included in the summary effect measures.

MLDA, minimum legal drinking age; NA, not applicable.


Am J Prev Med 2001;21(4S) 73 



        *

Smith, 86
Smith, 86
Smith, 86 .,
Smith, 86

Brown, 81
Ferreira, 76
Williams, 75.,

Whitehead, 75
Naor, 75
Dee, 99

Voas, 99
Ruhm, 96

Chaloupka, 93
Saffer, 89

Saffer, 87b
Saffer, 87a

DuMouchel, 87..
Cook, 84.
Figlio, 95

Durant, 93
O'Malley, 91

Legge, 90
Womble, 89 .

Decker, 88
Lillis, 87

Wagenaar, 86b
Wagenaar, 86a

Males, 86
Hoskin, 86

Wagenaar, 83
Williams, 83
Hingson, 83

n

U n

Median = +10%

Median = -12%

Median = -16%

-50 0 50 100 150

Net Percent Change (Aggregated Crash Outcomes)

gin

200

Figure 3. Percent change in aggregated crash outcomes after changes in the MLDA. The "a" and "b" in study names refer to the
first or second study by the same author in that year, included in this review. Listed studies for which the author name and year
are identical come from a single paper. 60

Applicability. All of the changes in MLDA assessed in

this review affected drivers aged 18 to 20 years. All studies

assessed changes in state or provincial laws. Of the 33

studies included in the review, 27 were conducted in the
United States, 30,36,37,39 -48,50-52,54-56,61,65-68,73-75 one was

conducted in the United States and Canada,53 and the
remaining studies were conducted in Australia (4 studies
in one report)60 or Canada .5' The generalizability of
these findings to other countries may be limited by
differences in patterns of alcohol consumption and driv-
ing among 18- to 20-year-olds.

Other positive or negative effects. Several studies reported

that raising the MLDA was associated with decreased

alcohol consumption. 36, 45, 47, 51 We did not review this

literature systematically but present relevant findings in

the evidence tables (available at the website www.the-

communityguide.org). Nine studies also investigated

the effect of raising the MLDA on crashes involving

adolescent drivers who were younger than the MLDA

both before and after it was raised .37,11,44,46,47,51,66,68,74

Although these studies indicated that raising the MLDA
was associated with a median decline in crashes of 6%
(interquartile range, -18% to 5%), the size of this
effect was inconsistent across studies, with several show-
ing no effect.

Some investigators have postulated that when drivers

who have not been legally allowed to drink reach the

MLDA, their risk of alcohol-related crash involvement

will dramatically increase because of their inexperience

in drinking, thus partly or completely offsetting the

benefits of MLDA laws.44,72 Studies that attempt to

directly estimate the "drinking experience" effect have

produced inconsistent results because of problems in

statistically disentangling it from the effect of the

MLDA itself.44,67°72,81 In one study of a cohort that

would be affected by both the MLDA and drinking

experience effects, raising the MLDA from 18 to 21

years was estimated to decrease nighttime fatal crashes

by 15% (95% Cl, 3% to 27%).67 This result is similar to

the median effect estimate for MLDA alone, suggesting

that if the putative drinking experience effect exists, it

does not substantially diminish the benefits of raising

the MLDA.

Economic. No studies were found that met the require-
ments for inclusion in a Community Guide review.7

Barriers to intervention implementation. Currently,
the MLDA is 21 years throughout the United States and
18 years in many other countries (e.g., Australia). The
belief among some opponents of MLDA laws that
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Table 7. Selective breath testing sobriety checkpoints: descriptive information about included studies 

Number of studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution quality 

Qualifying papers 

Papers reporting additional information on already-included studies 

1785-1 0 1 

488,89,91 ,96 

1385-87,90,92-95,97-101 

2100,101 

1 185-87,90,92-95,97-99 

685,87,90,94,97,99


486,92,93,98


195


285,90


686,90,93-95,98


686,87,92,97-99


Actual number of qualifying studies 
Study designs 

Time series with concurrent comparison group 
Time series, no concurrent comparison group 
Nonrandomized group trial 

Outcomes reported 
Fatal injury crashes 
Fatal and nonfatal injury crashes 
Other crash types 

prohibition of drinking among young adults unjustly 

punishes them for the irresponsible behavior of the 

subgroup that drives after drinking poses a potential 

barrier to the strengthening or maintenance of MLDA 

laws.82 

Conclusion. According to the Community Guide's rules 
of evidence, there is strong evidence that MLDA laws, 
particularly those that set the MLDA at age 21, are 
effective in preventing alcohol-related crashes and as
sociated injuries. 

Sobriety Checkpoints 

At sobriety checkpoints, law enforcement officers sys

tematically stop drivers to assess their degree of alcohol 

impairment. There are two types of sobriety check

points. At random breath testing (RBT) checkpoints, 

all drivers stopped are given breath tests for BACs. RBT 

checkpoints are used in Australia and several European 

countries. Issues about the violation of constitutional 

protections against unreasonable search and seizure83 

have prevented the use of RBT checkpoints in the 

United States. At selective breath testing (SBT) check
points, used in many U.S. states, police must have 
reason to suspect the driver stopped at a checkpoint has 
been drinking before a breath test can be demanded. 
Both types of sobriety checkpoint programs generally 
include media efforts to publicize the enforcement 
activity and the consequences of driving with a BAC 
above the legal limit. 

The rationale for the use of checkpoints is based on 
deterrence theory. Although checkpoints may remove 
some drinking drivers from the road, their primary goal 
is to reduce driving after drinking by increasing the 
perceived risk of arrest. This perceived risk may be 
influenced by the level of publicity accompanying the 
enforcement effort, visibility of the checkpoint opera
tions themselves, the likelihood of detection, and driv
ers' beliefs about their ability to avoid detection.84 

Reviews of evidence 

Effectiveness. The evidence base for this intervention 
included published journal articles, technical reports, 

Table 8. Random breath testing sobriety checkpoints: descriptive information about included studies 

Papers meeting inclusion criteria 
Papers excluded, limited execution qualitya 

Papers excluded, least suitable design quality 

Qualifying papers 

Papers reporting additional information on already-included studies 
Actual number of qualifying studiesb 

Study designs 
Time series with concurrent comparison groin 
Time series, no concurrent comparison group 
Before-after with concurrent comparison group 

Outcomes reported 
Fatal injury crashes 
Fatal and nonfatal injury crashes (or injuries) 
Other crash types 
Drivers with BAC >.08 

'One of four studies in one paper"0 did not meet quality criteria.

"Three studies from one paper"" qualified for review.

BAC, blood alcohol concentration.


Number of studies 

1684,102-1 16 

3103,110,113 

2107,109 

1284,102,104-106,108,1 10-112,114-116 

2115,116 

1284,102,104-106,108,1 10-112,114 

2105,106


784,108,110,111,1 14


3102,104,1
102,104,112 

684,104,1 10,1 14 

1084,102,105,106,108,1 10,112,114 

1110 

1111 
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Table 9. Effects of selective breath testing checkpoints on crash outcomes likely to involve alcohol: summary effects from the 
body of evidence 

Outcome Number of studies Median change Rangea 

Fatal injury crashes 
Fatal and nonfatal injury crashes 

285,90 
93 95 9886 90 - ,6 , , 

NA 
20% decrease 

26% and 20% decrease 
23%-5% decrease 

Other crashes 
686,87,92,97-99 24% decrease 35 %-13% decrease" 

Aggregated crashes 185-87,90,92-95,97-99 20% decrease 27 %-13% decrease" 

'When 7 or more studies were available, an interquartile range is presented.

hOne study99 reported data in a form that could not be converted to our summary effect measures.

NA, not applicable. 

and Association for the Advancement of Automotive 

Medicine proceedings. We found 15 studies of the 

effectiveness of SBT checkpoints. 85-99 Two additional 

papers provided more information about an already-

included study,'°°,1°1 and one presented data in a form 

that could not be converted to our summary effect 

measure.99 Descriptive information about the quality, 

study design, and outcome measures from these studies 

is presented in Table 7. Our search identified 17 studies 

of the effectiveness of RBT checkpoints (four of these 

studies were reported in one paper).84,1°2-114 Two 

additional papers provided information about an al

ready-included study.115,116 Descriptive information 

about the quality, study design, and outcome measures 

from these studies is presented in Table 8. 

Details of the 23 qualifying studies are provided at 
the website (www.thecommunityguide.org). Summaries 
of study outcomes are reported in Tables 9 (SBT) and 
10 (RBT). Outcomes from studies reporting crash-
related outcomes are also provided in Figures 4 (SBT) 
and 5 (RBT). Both SBT and RBT checkpoints consis
tently resulted in decreased crashes. Length of fol
low-up time ranged from 1 to 120 months (median, 14) 
and did not appear to influence the size of the declines. 

One study assessed the effect of RBT checkpoints on 
the observed incidence of drinking and driving. This 
study found that during an RBT checkpoint program, 
the proportion of drivers with any detectable BAC level 
declined 13% and the proportion of drivers with BACs 
above 0.08 g/dL declined 24% from prior levels.111 

Although RBT checkpoints have greater sensitivity in 

detecting drinking drivers than SBT checkpoints, this 

review found no evidence that their effectiveness for 

reducing alcohol-related crashes differed. None of the 

studies reviewed was designed to directly compare the 

effectiveness of RBT and SBT checkpoints, however, so 

these results should be interpreted with caution. Sen

sors that allow police to passively sample air in the car 

for alcohol vapors (passive alcohol sensors) can im

prove the detection rate at SBT checkpoints by approx

imately 50%.99 If such technology becomes more widely 

used, the sensitivity in detecting drinking drivers at SBT 

checkpoints may approach that of RBT checkpoints. 

Applicability. The same body of evidence used to assess 

effectiveness was used to assess the applicability of these 

interventions. Studies that met our quality criteria 

involved a somewhat larger scale of enforcement and 

publicity activity than studies that were excluded be

cause of quality limitations. Thus, the reported results 

may be most generalizable to these larger-scale inter

ventions. The studies were conducted on interventions 

implemented at the city, 86,87,95,97,98,102,111 county,91 
state, 84,85,90,93,94,104,105,108,110,112 and national level' 14 
and were evaluated in rural areas, 106,112 in urban ar

eas, 86,87,95,97,98,102,111,112 and in mixed rural and urban 

areas. 84,85,90,93,94,104,105,108,110 

Other positive or negative effects. Several studies report 

the arrest of drivers stopped at sobriety checkpoints for 

other offenses, such as driving with a suspended license 

or carrying weapons, as an added benefit. 90,94,95,97 

One negative effect of stopping drivers at check
points is the resulting inconvenience and intrusion on 
driver privacy. According to the U.S. Supreme Court, 
the brief intrusion of a properly conducted sobriety 
checkpoint is justified in the interest of reducing alco
hol-impaired driving. 117 Some civil libertarian groups 

have also endorsed this position.84 
In the United States, checkpoints use established 

protocols to ensure that they are conducted properly.83 

Table 10. Effects of random breath testing checkpoints on various outcomes: summary effects from the body of evidence 

Outcome 

Fatal injury crashes 
Fatal and nonfatal injury crashes 
Other crashes 
Aggregated crashes 
Drivers with BAC >.08% 

Number of studies 

684,104,110,114 

1084, 102,106,107,108,1 10,1 12,114 

2110 
1184,102,104-106,108,110,112,114 

1111 

Median change 

22% decrease 
16% decrease 
NA 
18% decrease 
NA 

Ranges 

36%-13% decrease 
20%-11% decrease 
26% and 15% decrease 
22 %-13% decrease 
24% decrease 

'When 7 or more studies were available, an interquartile range is presented. 
NA, not applicable; BAC, blood alcohol concentration. 
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Figure 4. Percent change in crashes likely to involve alcohol 
after implementing selective breath testing checkpoint 
programs. 

Common components of the protocols include select

ing checkpoint locations on the basis of objective 

criteria (e.g., the incidence of alcohol-related crashes 

in the area) and stopping cars according to a predeter

mined system (e.g., every third car that approaches the 

checkpoint). 9"'94.97 

Economic. Four studies 95,104,118,119 were included in the 

review of sobriety checkpoints. Two studies 95,118 evalu
ated SBT checkpoints and two studies104,119 evaluated 
RBT checkpoints. All studies conducted cost-benefit 
analyses. Three studies' 04,118,119 reported annual net 
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Figure 5. Percent change in crashes likely to involve alcohol 

after implementing random breath testing checkpoint pro

grams. Listed studies for which the author name and year are 

identical come from a single paper.uo 

benefits (the stream of benefits minus the stream of 
costs incurred in 1 year), and the fourth study95 re
ported net benefits for the length of the intervention (9 
months). Study details, adjusted results, and quality 
scoring for all four studies are provided in the eco
nomic evaluation summary tables at the website (www. 
the communityguide.org) . 

Selective breath testing checkpoints. The first study"' mod
eled a 1-year campaign conducted in a hypothetical 
community of 100,000 licensed drivers in the United 
States. The modeled campaign consisted of 156 check
points (4 hours each) per year. The effect size assumed 
in the analysis was a 15% reduction in alcohol-related 
crashes. Program costs included in the analysis were 
personnel, equipment, travel delay, trial, punishment, 
and mobility loss associated with sanctioning (e.g., loss 
of driver's license). The estimated annual total benefit 
from alcohol-related crashes averted was $9.2 million 
(in 1997 U.S. dollars). Benefits were estimated by 
accounting for medical care, property damage, and 
public costs averted plus future earnings and quality of 
life gained. Estimated annual total costs of the inter
vention were $1.6 million. The estimated annual net 
benefit was $7.6 million (in 1997 U.S. dollars), resulting 
in a benefit-to-cost ratiob of $6 per dollar invested. This 
study was classified as very good, based on the quality 
assessment criteria used in the Community Guide. 

The second study95 evaluated a 9-month campaign 

conducted in four communities in California with 

checkpoint sites (a fifth community was a comparison 

group and a sixth implemented roving DWI patrols). 

The program consisted of 18 checkpoints per commu

nity plus publicity campaigns and education programs. 

Net reductions in alcohol-related crash injuries and 

deaths ranged from 17.5% to 31.6%. Total aggregated 

benefits of $3.86 million (in 1997 U.S. dollars) came 

from societal savings realized through injuries and 

fatalities avoided. Costs included personnel and equip

ment. Cost of the publicity campaigns and education 

programs were not included in the analysis. Total costs 

of the intervention (aggregated for four communities) 

were $164,552. The aggregated net benefit was $3.7 

million, resulting in a benefit-to-cost ratio of $23 per 

dollar invested. This study was classified as satisfactory, 

based on the quality assessment criteria used in the 

Community Guide. 

In summary, both studies show positive net benefits 

and, therefore, from a societal viewpoint, economic 

benefits of these interventions exceed costs. The hypo

thetical study reported net benefits almost double those 

reported by the California study although greater dis

parity was observed in the benefit-to-cost ratio ($6 in 

the hypothetical study vs $23 in the California study). 

The high benefit-to-cost ratio reported by the Califor

nia study is due, in part, to the underestimation of total 
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costs because the analysis did not include the cost of 
publicity and education. 

Random breath testing checkpoints. The first study'04 was 
conducted 3 years after statewide RBT checkpoints 
were introduced in New South Wales, Australia. The 
program included police operations, media publicity, 
and revised drunk-driving penalties. Annual total ben
efits were $228 million (in 1997 U.S. dollars) and were 
calculated on the basis of the assumption that 75% of 
the reduction in fatal crashes, serious injuries, minor 
injuries, and tow-away crashes was attributable to the 
checkpoints. Annual total program costs were $4 mil
lion (in 1997 U.S. dollars) and included personnel, 
equipment, publicity, and transportation. The net an
nual benefit reported in the study was $224 million. 
This study was classified as satisfactory, based on the 
quality assessment criteria used in the Community Guide. 

The second study119 evaluated a proposed nation
wide RBT checkpoint intervention in The Netherlands. 
The proposed intervention included a publicity com
ponent and incorporated a more efficient method of 
transporting offenders to police stations. The check
point program was assumed to result in a 25% reduc
tion in alcohol-related injury or property damage on 
weekend nights. Annual total benefits from cost-savings 
in the reduction in alcohol-related injury and property 
damage were estimated at $31.4 million (in 1997 U.S. 
dollars). The investigators did not specify the value of 
statistical life used to calculate the cost-savings from 
averted death or the procedure and assumptions to 
calculate cost-savings from averted injury. Annual total 
costs, including materials and publicity, were estimated 
at $15.6 million. The annual net benefit of the inter
vention was estimated to be $15.8 million, resulting in 
a benefit-to-cost ratio of $2 per dollar invested. This 
study was classified as good, based on the quality 
assessment criteria used in the Community Guide. 

In summary, both studies showed positive net bene
fits (i.e., the economic benefits of the interventions are 
greater than the economic costs). The Australian inter
vention, which was more intensive and reached one in 
three drivers, showed larger net benefits than the 
modeled Netherlands intervention, which was designed 
to reach one in nine drivers. 

Barriers to intervention implementation. Although the 

U.S. Supreme Court has determined that SBT check

points are permissible,117 some state courts prohibit 

them. Where checkpoints are permitted, police con

cern about low arrest rates can be an important barri

er.89 Informing police officers about the general deter

rence benefit of their efforts and providing them with 

regular feedback that links these efforts to crash pre

vention may decrease this frustration. 85,109 

Conclusion. According to the Community Guide's rules 
of evidence, available studies provide strong evidence 

that both SBT and RBT sobriety checkpoints are effec
tive in preventing alcohol-impaired driving, alcohol-
related crashes, and associated fatal and nonfatal 
injuries. 

Intervention Training Programs for Servers of 
Alcoholic Beverages 

Server intervention training programs provide educa
tion and training to servers of alcoholic beverages with 
the goal of altering their serving practices to prevent 
patron intoxication and alcohol-impaired driving. 
These practices may include offering patrons food with 
drinks, delaying service to rapid drinkers, refusing 
service to intoxicated or underage patrons, and dis
couraging intoxicated patrons from driving. 

People often drive after consuming alcohol in bars, 
clubs, and restaurants. Two analyses found that about 
40% to 60% of intoxicated drivers had recently de
parted from a licensed drinking establishment.120,121 
Thus, altering server practices to prevent intoxication 
at drinking establishments may be an effective means of 
reducing alcohol-impaired driving. As of January 1, 
2000, 11 states had established mandatory server train
ing programs for all licensed establishments, and 10 
states provided liability protection to establishments 
that voluntarily implemented server training.' 22 Local 
governments can also mandate server training. 

There are currently no standards for server training 
programs, and their implementation varies widely in 
terms of the content covered, instructional time, and 
mode of delivery (e.g., face-to-face vs videotaped). 
Some programs are offered in classroom settings by 
professional trainers, and others consist only of a video 
or written material that employees are encouraged to 
look at on their own.123 Generally, the programs in
volve education about alcohol beverage control (ABC) 
laws and training in identifying signs of intoxication. 
They frequently include training in specific interven
tion techniques such as offering food, delaying service, 
or refusing service. This training may be supplemented 
by role-playing of intervention scenarios. Some pro
grams also evaluate the alcohol serving policies of a 
drinking establishment and recommend changes to 
reduce intoxication such as eliminating drink promo
tions, serving a variety of nonalcoholic beverages, or 
increasing the availability of food.124 

Factors other than server training influence serving 

practices in licensed establishments. These factors in

clude enforcement of existing ABC laws, 12-5 server lia

bility (or dram shop) laws and high-profile server 

liability cases, 126 and community coalitions to encour

age responsible serving practices.' 2' These factors may 

also influence the degree of management support that 

servers receive for participating in server training and 

for improving serving practices. Such management 
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support is thought to be an essential prerequisite for 

changes in server behavior. 123.128-130 

Reviews of evidence 

Effectiveness. The evidence base for this intervention 

included published journal articles and technical re

ports. Our search identified eight studies of the effec

tiveness of server training.129,131-137 Four reports pro

vided additional information about already-included 

studies. 138-141 Three studies had limited execution 

quality and were not included in the review. 133,134,136 

Details of the five included studies are provided at the 

website (www.thecommunityguide.org). 

Two studies assessed observed server behaviors, and 
both studies found significant improvements after rel
atively intensive (4.5- to 6-hour) training pro
grams.' 32,135 One study132 found that servers in four 
bars at which training was provided showed improved 
scores on a rating scale, reflecting both appropriate 
and inappropriate server behaviors relative to those in 
comparable bars. Another study,135 in which interested 
servers in two bars received training, found an increase 
in appropriate interventions by trained servers in re
sponse to rapid drinking by "pseudopatrons," research 
assistants pretending to be patrons. 

Three studies evaluating drinkers' BACs found that 
server training was associated with a decrease in patron 
intoxication. 129,135,137 One study discussed above 135 

found that none of the pseudopatrons served by 

trained servers reached BAC levels of 0.10 g/dL, 

whereas 45% of those served by untrained servers did. 

A second study' 37 that involved less-intensive server 

training (1 to 2 hours) at 14 drinking establishments 

assessed the proportion of patrons leaving the premises 

with BACs above 0.08 g/dL. This study found that the 

rate of intoxication in participating premises relative to 

matched comparisons decreased by 17% at a 2-week 

follow-up and by 28% after 3 months. The investigators 

noted that much of this success was attributed to a 

single establishment with an unusually supportive man

ager. In the third study, 121 conducted at a Navy enlisted 

club, an intensive 18-hour training course was supple

mented by other policy changes such as eliminating the 

sale of pitchers of drinks. These changes were associ

ated with a 33% net decrease in the percentage of 

patrons with estimated BACs of 0.10 g/dL or greater 

relative to a comparable club. Although overall alcohol 

consumption did not substantially decrease (-0.1 

drinks, p>.05), there was a nonsignificant decrease in 

the rate of consumption (-0.8 drinks/hour, p>.05), 

suggesting that patrons drank more slowly but stayed in 

the establishment longer. 

Finally, one study137 evaluated the effect of a state
wide 1-day mandatory server training program. On the 
basis of a time series analysis that included single-
vehicle nighttime fatal crashes in other states as a 
covariate, server training resulted in an estimated net 

decrease of 23% in single-vehicle nighttime injury 
crashes. 

Applicability. Of the five studies evaluated in this re

view, three' 29,131,135 were conducted in the United 

States, one in Canada,132 and one in Australia.'37 With 

the exception of one study,' 31 all of the participating 

drinking establishments volunteered to have their serv

ers attend the training. Thus, managers who chose to 

participate in the evaluated server training programs 

may have been unusually supportive of the goals of the 

programs. Three of the five programs evaluat

ed129,132,135 were also implemented on a very limited 

scale, in a small number of drinking establishments. 

These training programs were relatively time intensive 

(longer than 4 hours), involved face-to-face training, 

and covered a broad curriculum, including specific 

intervention practices in contrast with training pro

grams generally in use, which vary widely in intensity, 

mode of delivery, and content.123 Thus, the studies we 

reviewed may reflect the efficacy of server training 

under near-optimal conditions. It is not clear to what 

extent these findings might generalize to larger-scale 

community-wide programs, to programs with substan

tially different training methods or content, or to 

programs that do not recruit well-motivated managers. 

Finally, only one study13' evaluated outcomes beyond a 

3-month follow-up period, leaving the long-term effect 

of this intervention open to question. 

Other positive and negative effects. None of the studies 

reviewed examined consequences of intoxication other 

than those associated with drinking and driving. It is 

plausible, however, that the benefits of decreased levels 

of intoxication resulting from improved server prac

tices would extend to other forms of alcohol-related 

injury, violence, and crime. In one study, there was also 

a trend toward servers receiving increased gratuities 

after training.135 No negative effects of server training 

programs were noted. 

Economic. No studies were found that met the require

ments for inclusion in a Community wide review.7 

Barriers to intervention implementation. Resistance to 

server training by managers of drinking establishments 

is a potential barrier to effective implementation of this 

intervention. Although many managers of drinking 

establishments are supportive of the concept of server 

training,136 concerns about the effect on profits can 

seriously erode their support for improved server prac

tices.141 One study that addressed this issue by examin

ing gross receipts found no noticeable reduction after 

server training.129 That study was conducted at a Navy 

base enlisted club, however, and the finding may not 

generalize to other types of drinking establishments. In 

addition to profitability concerns, some managers also 

react negatively to the concept of "policing" their 

customers.141 Management support for server training 
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programs could be increased by offering positive incen
tives (e.g., insurance discounts) to establishments that 
improve serving practices,142 by strengthening or high
lighting disincentives for irresponsible practices (e.g., 
stronger enforcement of ABC laws),125 and by building 
broad community support for such programs.136 

Maintaining the consistency of server training pro

grams is essential for effective implementation. Given 

the high employee turnover rate for servers, going 

beyond a "demonstration" training program requires 

that training sessions be offered on a continuing basis 

and that their quality be consistent across time and 

locations. Problems in staffing and in scheduling train

ing sessions can result in decreased quality of imple

mentation.1s7 Although less-intensive server training 

programs (e.g., video-based) are easier and less expen

sive to implement, their effectiveness is not known. 

Conclusion. According to the Community Guide's rules 

of evidence, there is sufficient evidence that intensive, 

high-quality, face-to-face server training, when accom

panied by strong and active management support, is 

effective in reducing the level of intoxication in pa

trons. This type of training is likely to have a desirable 

effect on alcohol-impaired driving if the affected pa

trons cease drinking or continue drinking in relatively 

safe environments after leaving the drinking establish

ment.12s The optimal conditions for this situation 

would exist if server training were established at all 

drinking establishments within a community. In this 

review, only two studies that met the quality criteria 

evaluated community-wide server training programs. 

Thus, further research is needed about the fundamen

tal question of whether server intervention training 

programs delivered community-wide are effective at 

decreasing intoxication and, ultimately, alcohol-im

paired driving. 

Research Issues 
Effectiveness 

Sufficient or strong evidence exists that the effective
ness of the five interventions reviewed reduces alcohol-
impaired driving. However, important issues related to 
the effectiveness of these interventions require further 
research. 

General questions 

• How do interventions to reduce alcohol-impaired 
driving interact with each other (e.g., .08 BAG laws 
and administrative license revocation)? 

• What effects do these interventions have on long-term 
changes in social norms about drinking and driving? 

Laws 

• How do variations in enforcement levels influence 
the effectiveness of laws to reduce alcohol-impaired 
driving? 

•What are the independent effects of publicity on the 
effectiveness of laws to reduce alcohol-impaired 
driving? 

• Does public compliance with new laws change in a 
predictable manner over time? 

Sobriety checkpoints 

Does the use of passive alcohol sensors at sobriety 
checkpoints improve their deterrent effects? 
Are the deterrent effects of sobriety checkpoints 
diminished if warning signs are posted that allow 
drivers to avoid the checkpoints? 
How do various configurations of sobriety check
points (e.g., intermittent blitzes vs continuous, week
end nights vs random time periods, number of 
officers per checkpoint) affect deterrence? 
What level of enforcement and publicity about sobri
ety checkpoints is necessary to maintain effectiveness 
over time? 

Server intervention training 

Are server intervention training programs delivered 
community-wide effective at decreasing alcohol-im
paired driving and alcohol-related crashes? 
What essential content areas should be included in 
all server intervention training programs? 
What effect does the method by which training is 

delivered (e.g., videotapes, lectures, role-playing) 

have on the effectiveness of server training programs? 

How do mandatory versus voluntary server training 

programs differ with respect to: 

-management support for program goals? 
-level of participation in training programs? 
-overall effectiveness for decreasing patron BACs 

and drinking and driving? 

What specific management policies and practices are 
necessary to get the maximum benefits from server 
intervention training? 
What is the long-term effect of server intervention 
training programs? Are "booster sessions" required to 
maintain effectiveness? 

•What effect does server intervention training have on 
alcohol sales, overall revenues, and tips? 

Applicability 

These five interventions should be applicable in most 
target populations and settings. However, questions 
remain about possible differences in the effectiveness 
of each intervention for specific settings and sub
groups. For example: 

• Are these interventions equally effective in rural and 
urban settings? 

o Are these interventions equally effective when ap

plied to populations with different baseline levels of 

alcohol-impaired driving? 
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• Does targeting publicity efforts to specific subpopu
lations (e.g., young drivers, ethnic minorities, men) 
improve the effectiveness of interventions to reduce 
alcohol-impaired driving? 

Other Positive or Negative Effects 

Few other positive and negative effects were reported in 
this body of literature. Further research about the 
following questions would be useful: 

• What proportion of youths charged with violating 
zero tolerance laws had BAC levels elevated enough 
to warrant a more serious drinking-driving offense? 

• Do interventions to reduce alcohol-impaired driving 
reduce other forms of alcohol-related injury? 

Economic Evaluations 

Little economic evaluation information was available. 
Research is warranted to answer the basic economic 
questions: What are the cost-benefit, cost utility, and 
cost-effectiveness of interventions to reduce alcohol-
impaired driving? 

Barriers to Implementation 

Several of the interventions reviewed face barriers to 
effective implementation. Research into the following 
areas may help to overcome these barriers: 

•What role can community coalitions play in removing 
barriers to implementing interventions designed to 
prevent alcohol-impaired driving? 

•What are the most effective means of disseminating 
research findings about effectiveness to groups that 
want to implement interventions? 

•What forms of incentives (e.g., insurance discounts) 
are most helpful for increasing management and 
owner support for server intervention training? 

• How can the costs of interventions to prevent alco
hol-impaired driving be shared or subsidized? 

•What situational and environmental influences help 
or hinder the implementation of server intervention 
training? 

Discussion 

Interventions to prevent alcohol-impaired driving are 

implemented within the social and legal context of a 

community. Although these reviews evaluate each in

tervention as an independent activity, effective preven

tion of impaired driving requires a comprehensive and 

systematic approach that addresses various individual 

and ecologic influences on drinking and driving behav
ior.143-145 These reviews can help decision makers 

identify and implement effective interventions that fit 

within an overall prevention strategy. 
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Appendix: Studies Measuring the Effectiveness of 0.08% Blood Alcohol Concentration IBAC) Laws

Author & year Results
(study period)

Design suitability: design Study descriptiona and other information Effect measure Reported Reported Value used Follow-
Quality of execution baseline effect in summary up
Evaluation setting time

Research and Evaluation Law went into effect: Jan. 1, 1990 Fatalities from crashes involving drivers Pre-law mean -12% (p < .01) - 12% 1 year
Associates 1991 (1986- with BAC 20.01% = 225

1990)1 Comparison: Pre-law fatalities from crashes fatalities/mo
involving alcohol in California

Moderate: Time series
Note: Because .08 BAC and administrative license

Fair revocation laws were implemented within 6 months
of each other, separate effects of each cannot be

California isolated

Rogers 1995 (1985-1993)" Law went into effect: Jan. 1, 1990 Single veh cle nicht?ime 11:00 PM-3:51 Ah11 P ._ iaw mean -/"4(NSj ears"
fatal and severe rotor`/ :.rashes invoPvino_ estimated from

Moderate: Time series Comparison: Pre haw fatal and severe injury nes finale driver, graph =
in California 190

Fair ashee/mo
Note &c cruse 0G BAG e rd edminstrative li r se

Califona:a revo ate n lee wore imielernented wti thin o months
of each ether, parete effects of each, car ^nnt be_
isolated

Foss 1998 (1991-1996) s Law went into effect: Oct. 3, 1993 Percent change in proportion of all fatal Pre-law Post-law proportion: -6% 39 mos
crashes involving drivers 2:21 years with proportion:

Greatest: Before-after with Comparison: 1) Pre-law fatal crashes involving BAC 20.10%

concurrent comparison alcohol in North Carolina; 2) Fatal crashes involving NC = .228 NC = .183
alcohol in 37 states without 0.08% BAC laws

Fair 37 comparison 37 comparison states = .207
Note: Some of post-law effect in NC may be states = .238

North Carolina attributable to the Booze-It-and-Lose-It sobriety NC vs. 37 comparison states:
checkpoint program (Nov. 1994 - July 1995) -6% (95% CI, -13%. +3%)

Apsler 1999 (1e- 199D) Law,, went rote rfl,et Au -i. 1, 1913 to ) ,Iy 1, 99' 0Th o' taaII crashes rt'voI inu diver r^nth N,A Cneth i, r i t of lid 19 in ratio of Nr t iircd rY Iu ?^ 1.5
BAC (1 1(111b vs. 0.003/ tali Ua,I^eS involvirvq a driver ^c,ei ran rat 7.4

Greater t. Tume series wi3 i Corrpanon: Prcla%',^ cra_res involving alcohol with BAC 0.10 ^ vs. 0 00 ; e transf umed to ar

concurrent companson peu net rhangc
CA:-0.10,.05

Fair FL: 0.15, p .05
Ks:-0.LB,p<.OS

States: CA, FL, KS, ME, N'H ME: =0.09, NS

NM, NC, OR UT, VT, VA NNH: 1 0.16, NS

NM: 0.30, p , .05
NC: -0.08, p < .05
OR: +0.6[), N5
UT: -0.09, NS
VT: 0.48, p- .05
VA: -0.13, p US
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Author & year
(study period)

Design suitability: design
Quality of execution
Evaluation setting

Study descriptiona and other information

Results

Effect measure Reported Reported Value used Follow-
baseline effect in summary up

time
Hingson 2000 (1988-1998; Laws went into effect: July 1, 1993 to July 1, 1994 Percent change in the proportion of all Pre-law 4-5
varied by state, range 8 to 12 drivers in fatal crashes with BAC 20.10% proportion 95% CI years
years) 5 Comparisons: FL vs GA: - 7% (-14%, ±0%) FL: -7%

FL: .21 KS vs OK: - 4% (-15%, +10%) KS: -4%

Greatest: Before-after with 1) Pre-law fatal crashes involving alcohol in study GA: .21 NH vs Cr: - 7% (-25%, +14%) NH: -7%

concurrent comparison states NM vs CO: - 6% (-17%, +6%) NM: -6%
KS: .24 NC vs TN: - 5% (-22%, +4%) NC: -5%

Fair 2) Fatal crashes involving alcohol in matched OK: .23 VA vs MD: - 7% (-19%, +7%) VA: -7%
comparison states

States: FL, KS, NH, NM, NC, NH: .23 Overall: - 6% (-10%, -2%)

VA CT:.28

NM: .31
CO: .25

NC: .20
TN: .25

VA: .22
MD: .14

Hingson 1111 W)70-1`911 Lav ,cr..t into effect: Aug 1, 9^3 to July 1, 1990 PerC,nt dianIn in the propoit n of fatally Pre-lace )_8

varied, rai ^Ce fr mn It to 15 injured rli fivers ie^ith BAC . 0.0077 proportion 9517 Cl years

ea s)` Comh^n_c,_. GAs'sTX: IS I 1 C-A: 1 'h
CA: 0.22 tiE ^s "-1A: 1Z?%) ME: 7i

Greatr r R e f o r r t e .pith ) P es tat i t r s -,moray drive .. J:ith BAC TX: 0.20 OR v s WA: - 1 8 5 J t Ill) OR: 18

_^>n Cllf I 'rat i_^lnll ' I>()r1 In ;Yll jy' 'afES 6`Tvs ID -2l , ^ ^ UT: - 7,2
ME: 0.75 VTvsNH:54; l-11i4Yal VT rlb

1:11 21 F,t uit;es arnnnq drr ere tivirr, FAC 0A8 in MA: 0.22

in tl I ? rsmt ;r on suites overall: in 2'; lu ',)

States: CA, M1E, OR, UT, VT OR: 0.29

Note: All study stoles ant only er omparisori state 1^ 4 0.28

had idni^n:strahve icon r 1 ,^ rihrrn ILVds

ac.r r c. e5wnMo these ar not^r . I S`k of JT: it 14

ohsenved decir eyes in fat l c:rsshes) ID: 0.15

VT 0.25
NH: 0.22
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Author & year Results
(study period)

Design suitability: design Study descriptiona and other information Effect measure Reported Reported Value used Follow-
Quality of execution baseline effect in summary up
Evaluation setting time

Scopatz 1998 (1976-1991; Laws went into effect: Aug. 1, 1983 to July 1, 1990 Percent change in the proportion of fatally Pre-law 2-8
varied, range from 3 to 15 injured drivers with BAC >_0.08% proportion (CIs were not provided) years

years) 7 Comparisons:
CA: 0.22 CA vs AZ: +15% CA: +15%

Greatest: Before-after with 1) Pre-law fatalities among drivers with BAC 20.08% AZ: 0.16 ME vs RI: -38% ME: -38%

concurrent comparison in study states OR vs WY: -29%- OR: -29%
ME: 0.26 UT vs CO: +25% UT: +25%

Fair 2) Fatalities among drivers with BAC 20.08% in RI: 0.21 VT vs NY: -29% VT: -29%

matched comparison states
States: CA, ME, OR, UT, VT OR: 0.29 Overall: -5%

Note: This study is a re-analysis of Hingson 1996 WY: 0.29

study using different comparison states
UT: 0.14
CO: 0.30

VT: 0.33
NY: 0.25

Johnson 1995 (1^,^ 11R ; Lati went situ effect: Aug. 1, i%3 to July 1, 1990 Percent change in proportion of all fatal Pre-law 18-24
vaned) range from 3 to 4 crashes involving drivers 121 years with proportion 110s

years 8 Cot ^, , icon. Preiaw fatal crashes ^nvolwrig alcohol BAC 6 111'`^

in sh idy States

Greatest: Befor, ^ftar w1r 1 CA: 0.246 CA p = .09 CA: -4%

concurrent comparison ME: 0.219 ME: r 1p10 ME: -41%
OR: 0.341 OR: -1I f, - ()ti OR: -11%

Fair UT: 0.198 IJT: C p - .90 UT: 0%
VT: 0.336 VT. 1 04 VT: -31%

States: CA, ME, OR, UT, VT

Voas 2000 (1982-1997) 9 Laws went into effect: Aug. 1, 1983 to July 2, 1997 Change in the ratio of fatal crashes N/A -8.0% -8.0% 0.5-
involving drivers >_21 years with BACs (95% CI, -3.4%, -12.4%) 14.4

Greatest: Time series with Location: All 50 states and DC; 16 states had 20.10% vs. 0.00% years

concurrent comparison enacted 0.08% BAC laws by Dec. 1997

Fair Comparisons:

50 U.S. states and 1) Pre-law fatal crashes involving alcohol in 16
Washington, DC states that enacted 0.08% BAC laws by Dec. 1997

2) Fatal crashes involving alcohol in 34 states that
did not enact 0.08% BAC laws by Dec. 1997
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a Each study analyzed information from police incident reports of motor vehicle crashes that occurred on public roads.
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